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(54) MULTI-LAYER FILM FOR PACKAGING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a multi-layer film for packaging which is excellent in low 
temperature shrinkability, high in transparency and glossiness, good in tear strength, high in low 
temperature seal strength, and excellent in heat resistance, free from melt-down when heated by a 
microwave oven etc., and suitable for folding type pillow packaging. 

SOLUTION: A film 1.5% or below in haze, at least 130% in gloss, at least 25% in heat shrinkage ratio at 100° 
C in longitudinal and cross directions, and at least 100 g/15 cm in peeling resistance in specified heat seal 
conditions which comprises at least five layers in which, between both surface layers of a specified 
ethylene resin and an intermediate layer of crystalline polypropylene or a polypropylene resin containing a 
resin composition comprising an amorphous polyolefin of specified composition and crystalline 
polypropylene as main components, at least one adhesive layer comprising a specified ethylene resin 
different from both surface layers exists is employed. 
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* NOTICES * 




JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Both the surface layers which a consistency becomes from the ethylene system resin (A) with 
which a melt index uses the straight chain-like low density polyethylene for 0.5-20g / 10 minutes (al) as a 
principal component by 0.880 - 0.910 g/cm3, A propylene-alpha olefin random copolymer (bl), Or the 
content of a propylene component and/or a butene-1 component contains 20 - 100 % of the weight, and 
crystalline polypropylene for 50% of the weight or more of amorphous polyolefine 80 to 0% of the weight. 
Among the interlayers who consist of a polypropylene regin (B) used as a principal component, the 
becoming resin constituent (b2) It is the biaxial oriented film which consists of at least five layers in which 
at least one layer of glue lines which a consistency becomes from the ethylene system resin (C) with which a 
melt index uses the straight chain-like low density polyethylene for 0.1-10g / 10 minutes (cl) as a principal 
component by 0.910 - 0.945 g/cm3 exists. The Hayes value of this film is 1 .5% or less, and a gross value is 
130% or more. Both the rates of a heat shrink of the lengthwise direction in the temperature of 100 degrees 
C and a longitudinal direction are 25% or more. Both the tearing strength of a lengthwise direction and a 
longitudinal direction is 2 or more kg/cm. The multilayer film for a package whose exfoliation resistance 
forces are lOOg / 15mm or more when a film with a width of face of 1 5mm which heat seals surface layers 
the seal pressure of lkg/cm2 in G, seal temperature [ of 90 degrees C ], and seal time amount 1 second, and 
is obtained is exfoliated in the direction of 180 degrees in a part for speed-of-testing/of 100mm. 
[Claim 2] The ethylene system resin of both surface layers (A) by the consistency 0.880 - 0.910 g/cm3 the 
consistency per straight chain-like low-density-polyethylene (al) 100 weight section for 20g / [ a melt index 
0.5 - ] 10 minutes of 0.870-0.905g/cm 3, 10 lOg / [ a melt index 0.1 - ] minutes And the base resin (Al) 100 
weight section which makes a subject said straight chain-like low density polyethylene (al) which comes to 
contain the low crystallinity ethylene-alpha olefin copolymer (a2) 20 of 80 degrees C or less of BIKATTO 
softening temperatures - 50 weight sections is received. An antifogger 0.3 - 5 weight sections, and an 
antioxidant 0.01 - the 0.5 weight sections are made to contain. An interlayer's polypropylene regin (B) A 
propylene-alpha olefin random copolymer (bl), Or the content of a propylene component and/or a butene-1 
component contains 20 - 100 % of the weight, and crystalline polypropylene for 50% of the weight or more 
of amorphous polyolefine 80 to 0% of the weight. Said low crystallinity ethylene-alpha olefin copolymer 
(a2) 5-40 weight sections, and an antifogger 0.3-5 weight sections are made to contain to the becoming 
resin constituent (b2) 100 weight section, and The ethylene system resin (C) of a glue line is a consistency 
0.910 - 0.945 g/cm3. As opposed to the base resin (Cl) 100 weight section which uses the straight chain-like 
low density polyethylene for 0.1-10g of melt indexes, and 10 minutes (cl) as a principal component The 
multilayer film for a package according to claim 1 which makes an antifogger 0.3-5 weight sections, and 
an antioxidant 0.01 - the 0.5 weight sections contain. 

[Claim 3] Both the surface layers which a consistency becomes from the ethylene system resin (A) with 
which a melt index uses the straight chain-like low density polyethylene for 0.5-20g / 10 minutes (al) as a 
principal component by 0.880 - 0.910 g/cm3, A propylene-alpha olefin random copolymer (bl), Or the 
content of a propylene component and/or a butene-1 component contains 20 - 100 % of the weight, and 
crystalline polypropylene for 50% of the weight or more of amorphous polyolefine 80 to 0% of the weight. 
Among the interlayers who consist of a polypropylene regin (B) used as a principal component, the 
becoming resin constituent (b2) After the glue line which a consistency becomes from the ethylene system 
resin (C) with which a melt index uses the straight chain-like low density polyethylene for 0.1-1 Og / 10 
minutes (cl) as a principal component by 0.910 - 0.945 g/cm3 co-extrudes the layered product of at least 
five layers whose at least one layer exists, Quench and consider as an original fabric film, and the ratio of 
lengthwise direction draw magnification / longitudinal direction draw magnification increases the tubular 
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biaxial drawing of this original l^ffc film 2 to 5 times in a lengthwise direc^^^nd a longitudinal direction 
continuously, respectively on the conditions 0.9-1.5, and whose drawing tem^ffature are 100-130 degrees C. 
The multilayer film for a package according to claim 1 or 2 obtained by carrying out heat setting at the 
temperature of further 40-100 degrees C. 



[Translation done.] 



http://ww4.ipdl.ncipi.go.jp/^ 6/24/2005 



JP,2001-162737,A [DETAILED DESCRIPTION] 



Page 1 of 20 



* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is excellent in low-temperature shrinkage characteristics, and it is 
high transparence and high gloss, and tearing strength is good and is related with the multilayer film for a 
package which is low-temperature high seal reinforcement. The film of this invention may be used 
especially suitable for the application of an insertion mold pyro package. 
[0002] 

[Description of the Prior Art] In recent years, as a raw material of an elasticity film, many elasticity vinyl 
chloride films containing a plasticizer have been used. However, although soft polyvinylchloride resin is 
excellent in transparency, low-temperature shrinkage characteristics, etc., its low-temperature resistance is 
bad, it generates harmful gas, such as a hydrogen chloride, at the time of the problem of a plasticizer, the 
toxicity by the bleed out of a monomer, or transition, and incineration, and is holding social effects, such as 
a problem of the acid rain by this. 

[0003] As an elasticity film similar to this elasticity vinyl chloride film, there are some which make a 
subject ethylene, such as an ethylene- vinylacetate copolymer, low density polyethylene, and an ionomer. 
Although the elasticity film which makes these ethylene a subject, especially an elasticity low consistency 
polyethylene film are excellent in waterproofhess and dampproofing, and are moderately flexible, its 
transparency is comparatively good and low warm heat sealing is comparatively possible, when inferior to 
an elasticity vinyl chloride film in respect of transparency, Hayes, a gross, etc., there is also a fault inferior 
to thermal resistance or nerve. 

[0004] On the other hand, it excels in optical properties, such as mechanical properties, such as tensile 
strength, rigidity, surface hardness, and impact strength, and gloss, transparency, and since it is avirulent and 
no odor nature, elasticity-ization of the polypropylene resin which is excellent also in food-sanitation-hygine 
nature reducing the melting point, and maintaining a sufficient mechanical property and a sufficient optical 
property by copolymerizing a propylene and ethylene at random, I hear that it gives flexibility and it is 
performed. However, it is difficult to give the flexibility which matches soft polyvinylchloride resin in a 
polypropylene resin independent. Moreover, when heat sealing this polypropylene film, in heat sealing with 
an automatic packer, an automatic bag making machine, etc., strict temperature management is needed [ it 
must be dramatically made an elevated temperature, and ], since the heat-sealing proper temperature 
requirement is narrow. 

[0005] Then, using a polypropylene film as a base material, making the one side or both sides carry out the 
laminating of the resin which can be heat sealed at lower temperature coating and by laminating or co- 
extruding, and improving low-temperature heat-sealing nature is performed, for example, as a laminated 
film which whose low-temperature heat-sealing nature was good, and was rich in flexibility, and was 
excellent in thermal resistance a propylene — and/or — butene-1 — a component — content — 50 — % of the 
weight — more than — amorphous — polyolefine -- 20 - 100 — % of the weight — crystallinity — 
polypropylene — 80 - zero — % of the weight — containing — becoming — resin — a constituent — from — 
becoming — (— A — ) — a layer — ethylene — a system — resin — from — becoming — (-- B — ) — a layer — at 
least — two-layer — a laminating — carrying out — having — And the laminated film (see JP,6-927,A) with 
which it comes to consist of at least one layer of both external layers (B) layers, As opposed to the mixture 
100 weight section in which a propylene and/or butene-1 component content contain 50% of the weight or 
more of 20 - 100 % of the weight of amorphous polyolefines and 80 - 0 % of the weight of crystalline 
polypropylene The laminated film (see JP,7-276584,A) with which the laminating of the (B) layer which 
consists of a (A) layer which consists of a resin constituent which comes to carry out 0.5-50 weight section 
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combination of the ethylene sysHResin, and ethylene system resin was car^^mt to two-layer at least is 

proposed. 

[0006] 

[Problem(s) to be Solved by the Invention] However, it is not the level optical properties, low-temperature 
heat-sealing nature, etc., such as gloss and transparency, can still be satisfied with these laminated films of 
level as a film for a package. In view of a situation which was mentioned above, this invention is excellent 
in low-temperature shrinkage characteristics, and it is high transparence and high gloss, and tearing strength 
is good, and is low-temperature high seal reinforcement, and it aims at offer of the suitable multilayer film 
for a package for an insertion mold pyro package. 
[0007] 

[Means for Solving the Problem] In order that this invention persons may solve the above-mentioned 
technical problem, the laminating of a polyethylene system film layer and the polypropylene system film 
layer is carried out. And among the interlayers who consist of both surface layers that consist of ethylene 
system resin, and a polypropylene regin as a result of repeating examination wholeheartedly about the 
multilayer biaxially oriented film with which the polyethylene system film layer was made into the outer 
layer In the multilayer biaxially oriented film which consists of at least five layers in which at least one layer 
of glue lines which consist of ethylene system resin exists The straight chain-like low density polyethylene 
which has the specific consistency and specific melt index which were manufactured using a metallocene 
system catalyst as ethylene system resin of both surface layers is used. As an interlayer's polypropylene 
regin, a propylene-alpha olefin random copolymer, Or by extending desirably the amorphous polyolefine or 
this amorphous polyolefine which has a specific presentation, and crystalline polypropylene at a 100-130- 
degree C elevated temperature using the resin constituent which it comes to blend by the specific ratio It 
finds out that the object of said this invention is attained, and came to complete this invention. 
[0008] Namely, both the surface layers which, as for the summary of this invention, a consistency becomes 
[ a melt index ] from the ethylene system resin (A) which uses the straight chain-like low density 
polyethylene for 0.5-20g / 10 minutes (al) as a principal component by 0.880 - 0.910 g/cm3, A propylene- 
alpha olefin random copolymer (bl), Or the content of a propylene component and/or a butene-1 component 
contains 20 - 100 % of the weight, and crystalline polypropylene for 50% of the weight or more of 
amorphous polyolefine 80 to 0% of the weight. Among the interlayers who consist of a polypropylene regin 
(B) used as a principal component, the becoming resin constituent (b2) It is the biaxial oriented film which 
consists of at least five layers in which at least one layer of glue lines which a consistency becomes from the 
ethylene system resin (C) with which a melt index uses the straight chain-like low density polyethylene for 
0.1-10g / 10 minutes (cl) as a principal component by 0.910 - 0.945 g/cm3 exists. The Hayes value of this 
film is 1.5% or less, and a gross value is 130% or more. Both the rates of a heat shrink of the lengthwise 
direction in the temperature of 100 degrees C and a longitudinal direction are 25% or more. Both the tearing 
strength of a lengthwise direction and a longitudinal direction is 2 or more kg/cm. When a film with a width 
of face of 15mm which heat seals surface layers the seal pressure of lkg/cm2 in G, seal temperature [ of 90 
degrees C ], and seal time amount 1 second, and is obtained is exfoliated in the direction of 180 degrees in a 
part for speed-of-testing/of 100mm, An exfoliation resistance force consists in the multilayer film for a 
package which are lOOg / 1 5mm or more. 
[0009] 

[Embodiment of the Invention] Below, this invention is explained in detail, the ethylene system resin (A) 
which constitutes both the surface layers of the multilayer film for a package of this invention — a 
consistency - 0.880 - 0.910 g/cm3 - desirable - 0.890 - 0.905 g/cm3 it is ~ the melt index (MI2.16) in 190 
degrees C and 2.16kg load uses as a principal component 0.5-20g / straight chain [ which are 0.5-10g / 10 
minutes preferably for 10 minutes ]-like low density polyethylene (al). a consistency ~ 0.880 g/cm3 it is the 
following — the superfluous pan head of the lack of on the strength (especially tearing strength) of a film, or 
a front face ~ attaching — etc. — it comes to be generated. Moreover, consistencies are 0.910 g/cm3. When it 
exceeds, flexibility, low-temperature heat-sealing nature, low-temperature shrinkage characteristics, 
transparency, etc. come to be inferior. On the other hand, if it is easy to produce thickness nonuniformity in 
0.5g / less than 10 minutes, and MI2.16 comes to be inferior to ductility and 20g / 10 minutes are exceeded, 
the lack of seal on the strength of the seal section and the lack of on the strength of a film will come to arise, 
and a moldability will also come to get worse. 

[0010] The aforementioned (al) component may be manufactured from a single site catalyst here. It is the 
straight chain-like ethylene-alpha olefin copolymer which has short-chain branch. It adds to the above- 
mentioned consistency and a melt index. Further Following property (1) 190 degree C, 2.0-4.0, and (3) 
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BIKATTO softening temperatu^fe-105 degrees C, [ the ratio [(MI 10.0) /(^fcl6)] of the melt index 
(MI 10.0) in 10.0kg load, and said MI2.16 ] [ 1-20, and (2) molecular weight distributions (Mw/Mn) ] (4) 
When there are one or more melting points measured by the differential scanning calorimeter (DSC) and 
you are one piece, be the melting point and the range whose highest melting point is 100-120 degrees C 
among these melting points when there are more than one, (5) In the melting curve obtained by 
measurement by said DSC the endoergic area below temperature lower 10 degrees C than the melting point 
(endoergic Maine peak) 50% or less of a total endoergic area And that in which the ratio of the amount of 
crystal heat of fusions of the (6) highest melting point (HI) and the total amount of crystal heat of fusions 
(HT) has 0<H1/HT<=0.40 is desirable. 

[001 1] The ethyl ene-alpha olefin copolymer which is the aforementioned (al) component can be 
manufactured by copolymerizing ethylene and the alpha olefin of carbon numbers 3-12 under existence of a 
single site catalyst. As an alpha olefin of said carbon numbers 3-12, a propylene, butene-1, a pentene -1, a 
hexene -1, 4-methyl pentene -1, octene -1, nonene -1, decene -1, etc. are mentioned, the repeat unit guided 
from the alpha olefin in said ethylene-alpha olefin copolymer — desirable — the range not more than 20 mol 
% — more — desirable — the 0.1-15-mol range of % ~ it is contained in [ 1-12 mol ] % still more preferably. 
Moreover, the alpha olefin may exist independently in said ethylene-alpha olefin copolymer, or may be 
contained two or more sorts. 

[0012] as said single site catalyst — the [ periodic table ] — the combination of the metallocene compound of 
IV group or the Vth group transition metals, and an organoaluminium compound and/or an ionicity 
compound is used, the [ periodic-table ] — as IV group or the Vth group transition metals, titanium (Ti), a 
zirconium (Zr), a hafnium (Hf), vanadium (V), etc. are desirable. As the metallocene compound, and 
dimethylsilyl (2, 4-dimethylcyclopentadienyl) (3 ! , S'-dimethylcyclopentadienyl) zirconium dichloride, 
Silicon bridge formation mold metallocene compounds, such as dimethylsilyl (2, 4- 
dimethylcyclopentadienyl) (3', 5 f -dimethylcyclopentadienyl) hafnium dichloride, Indenyl system bridge 
formation mold metallocene compounds, such as ethylene bis-indenyl zirconium dichloride and ethylene 
bis-indenyl hafnium dichloride etc., At least one cyclopentadienyl group, a substituent cyclopentadienyl 
group, All of the well-known metallocene compound with which a cyclopentadienyl group makes a ligand 
that over which the bridge was constructed with hydrocarbyl silicon etc., and the thing over which the 
bridge was constructed with oxygen, nitrogen, and a phosphorus atom can be used further. 
[0013] Moreover, as an organoaluminium compound used in combination with a metallocene compound, it 
is the following general formula (I). 
[0014] 
[Formula 1] 

f-A 1 (R) O CI) 

[0015] (However, among a formula, R is the hydrocarbon group of carbon numbers 1-10, and contains what 
was permuted in part by the halogen atom and/or RO radical (R is the same as the above).) n is 
polymerization degree and is ten or more preferably five or more, it is — methylalumoxane, ethylalumoxane, 
isobutyl ethylalumoxane, etc. whose R is a methyl group, an ethyl group, and an isobutyl radical, 
respectively are mentioned as an example. 

[0016] Moreover, the ionicity compounds used in combination with a metallocene compound are a general 
formula and a compound shown by Q+-Y-. Here, Q+ is Broensted acid which consists of the cation or 
Lewis base, and proton of the oxidizing quality of an organic compound, an organometallic compound, or 
an inorganic compound, can react with the anion of a metallocene ligand and can generate the cation of a 
metallocene. Moreover, as Y- which is an anion component, an organic boron compound anion, an 
organoaluminium compound anion, an organic gallium compound anion, an organophosphorus compound 
anion, an organic arsenical compound anion, an organic-antimony-compounds anion, etc. are mentioned. As 
those examples, there is an ionicity compound with a tetrakis (pentafluorophenyl) borate anion, a triphenyl 
carbonium cation, or a dialkyl anilinium cation. 

[0017] As a polymerization method (**) of the ethylene by said single site catalyst, various kinds of 
approaches learned well can be adopted, and the fluidized bed vapor phase polymerization in the inside of 
inert gas or a stirring type vapor phase polymerization, the slurry polymerization in the inside of an inert 
solvent, the bulk polymerization that uses a monomer as a solvent are mentioned. 
[0018] Although the aforementioned (al) component is used as a principal component as the ethylene 
system resin (A) which constitutes both surface layers was mentioned above in this invention As opposed to 
the base resin (Al) 100 weight section which specifically makes the aforementioned (al) component a 
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subject an antifogger (d) — 0.3 -^weight section — the 0.01 - 0.5 weight sed^Band the thing which carried 
out 0.02-0.2 weight section content preferably are preferably desirable in 0.5 -~2 weight section and an 
antioxidant (e). Here with the base resin (Al) which makes the aforementioned (al) component a subject 
Per aforementioned (al) component 100 weight section and a low crystallinity ethylene-alpha olefin 
copolymer (a2) 20 - 50 weight section, desirable — 30 - 45 weight section and low density polyethylene (a3) 
— 3 - 20 weight section — 1 - 5 weight section and the thing which carried out 2-4 weight section content 
preferably are preferably desirable in straight chain-like low density polyethylene (a4) 5-15 weight section 
and if needed. 

[0019] A consistency as the aforementioned (a2) component 0.870 - 0.905 g/cm3, The melt index (MI2.16) 
in 0.880 - 0.900 g/cm3, 190 degrees C, and 2.16kg load preferably 0.1-10g / 10 minutes, BIKATTO 
softening temperature usually preferably for 0.2-6g / 1 0 minutes 80 degrees C or less, 70 degrees C or less 
of 75 degrees C or less of random copolymers of the ethylene and the alpha olefin of carbon numbers 3-12 
in which 60 degrees C or less and crystallinity (X wire method) have 5 - 30% of property preferably 5 to 
40% still more preferably are used suitably preferably. 

[0020] As an alpha olefin of the carbon numbers 3-12 by which copolymerization is carried out to the 
above-mentioned ethylene, although a propylene, butene-1, a pentene -1, a hexene -1, 4-methyl pentene -1, 
octene -1, nonene -1, decene -1, or such mixture are mentioned, specifically, the alpha olefin of carbon 
numbers 3-5 and division butene-1 are especially desirable. 

[0021] As the aforementioned (a2) component, what is marketed by the trade name of TAFUMA A4085 by 
Mitsui Chemicals, Inc. and TAFUMA A 1575 grade can be illustrated. The manufacturing method 
Moreover, vanadium compounds, such as vanadyl trichlorid, a mono-ethoxy vanadyl dichloride, 
TORIETOKISHI vanadyl, vanadium oxy-diacetyl acetonate, and vanadium thoria cetyl acetonate, An 
empirical formula, R'mAlXS-m (however, R' is a hydrocarbon group like an alkyl group, and X is the 
alkoxy group of hydrogen, chlorine, or carbon numbers 2-4, and is 0< m<=3.) Although the method of 
carrying out copolymerization of the alpha olefin of the above-mentioned carbon numbers 3-12 to ethylene 
under existence of a solvent using the catalyst which consists of an organoaluminium compound shown is 
suitable, it is not limited to this. 

[0022] the aforementioned (a2) component — setting — a consistency — 0.870 g/cm3 the thing of the 
following — the mechanical strength and heat-sealing reinforcement of a film — falling — and a front face — 
stickiness ~ being generated — blocking — a lifting — being easy — ** — 0.905 g/cm3 When it exceeds, there 
is a possibility that the improvement effectiveness of low-temperature heat-sealing nature may not fully be 
demonstrated. Moreover, when the amelioration effectiveness of low-temperature heat-sealing nature is not 
fully demonstrated and a melt index (MI2.16) exceeds lOg / 10 minutes in O.lg / thing for less than 10 
minutes, there is an inclination for the blocking nature of a film to worsen and for a mechanical strength to 
fall. Furthermore, the improvement effectiveness of low-temperature heat-sealing nature is not fully 
demonstrated, and less than 5% of thing does not have desirable crystallinity what stickiness arises on a 
front face, and a film lifting-comes to be easy of blocking-proof, and exceeds 40%. 
[0023] In the ethylene system resin (A) which constitutes both the surface layers of this invention, since 
there is a possibility that low-temperature heat-sealing nature may not fully be given, or transparency may 
fall when there are few loadings of the low crystallinity ethylene-alpha olefin copolymer which is the 
aforementioned (a2) component per aforementioned (al) component 100 weight section than 20 weight 
sections, it is not desirable. Conversely, if [ than 50 weight sections ] more, there is a possibility that the 
problem of the mechanical strength of the surface layer as a heat-sealing layer falling, blocking of a film 
becoming intense, or films or slipping nature with a metal worsening further may occur, and it is not 
desirable. 

[0024] moreover, as low density polyethylene which is the aforementioned (a3) component Especially for a 
limit, although there is nothing, (1) consistency is 0.900 - 0.940 g/cm3. cm 0.920-0.930g /preferably 3, (2) 
The melt index (MI2.16) in 190 degrees C and 2.16kg load 0.5 - 50g / 10 minutes, desirable - 1-1 Og / 10 
minutes — more — desirable — l-5g/— for 10 minutes (3) The high pressure process low density 
polyethylene which has the property that the melting point (endoergic Maine peak in a melting curve) by 
which degree of crystallinity (X wire method) is measured with 40 - 70% and (4) differential scanning 
calorimeter (DSC) is 100-120 degrees C is suitable. Although this high pressure process low density 
polyethylene may be manufactured by carrying out the radical polymerization of other copolymerization 
components to an ethylene independent or ethylene under existence of a radical polymerization initiator and 
a chain transfer agent and within a tubular reactor or a tank reactor under 1000-4000kg/cm2 of 
polymerization preassure force, and a condition with a temperature of 230-360 degrees C, it is not limited to 
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[0025] As a copolymerization component besides the above, the alpha olefin or the carbon numbers 3-8 of a 
propylene, butene-1, an isobutylene, a hexene -1, 4-methyl pentene -1, and octene-1 grade, vinyl acetate, 
ethyl acrylate, methyl acrylate, methyl methacrylate, butyl acrylate, etc. are mentioned. As for the content of 
a copolymerization component besides these, in the case of an alpha olefin, it is desirable that it is less than 
[ 30 mol % ] in the case of 5-30-mol % and vinyl acetate. 

[0026] Specifically, an ethylene homopolymer, an ethylene-vinylacetate copolymer, an ethylene ethyl- 
acrylate copolymer, an ethylene methyl-acrylate copolymer, an ethylene methyl-methacrylate copolymer, an 
ethylene butyl acrylate copolymer, ethylene propylene rubber, an ethylene butene-1 copolymer, etc. are 
mentioned as the aforementioned (a3) component. An ethylene homopolymer is desirable also in these. 
[0027] In this invention, the aforementioned (a3) component is used as a masterbatch with this antifogger 
(d) so that an antifogger (d) may carry out mixed distribution into ethylene system resin (A) at homogeneity. 
Therefore, there is a possibility that the fog resistance effectiveness may not fully be demonstrated for the 
aforementioned (a3) component to the aforementioned (al) component 100 weight section when fewer than 
3 weight sections. On the other hand, when there are more aforementioned (a3) components to the 
aforementioned (al) component 100 weight section than 20 weight sections, there is an inclination for the 
mechanical strength especially impact strength, and tearing strength of a film to fall. 
[0028] Furthermore, the aforementioned (a4) component used for both the surface layers of the multilayer 
film for a package of this invention if needed Under existence of a single site catalyst, ethylene, a propylene 
and butene-1, a pentene -1, a hexene -1, 4-methyl pentene -1, octene -1, nonene -1, decene-1 grade, It may 
be manufactured from copolymerizing by the well-known approach which mentioned above one sort of the 
alpha olefin of carbon numbers 3-12, or two sorts or more. It is the straight chain-like ethylene-alpha olefin 
copolymer which has short-chain branch. (1) The alpha olefin content of the carbon numbers 3-12 in this 
copolymer preferably Less than [ 20 mol % ], To 0.1-15-mol % and a pan, preferably [ it is more desirable 
and ] 1-12-mol %, (2) - a consistency - 0.890 - 0.925 g/cm3 - desirable - 0.910 - 0.920 g/cm3 - (3) The 
melt index (MI2.16) in 190 degrees C and 2.16kg load 0.5 - 20g / 10 minutes, Preferably 0.5- lOg / 10 
minutes, (4) 190 degree C, 2.0-4.0, and (6) BIKATTO softening temperature 80-105 degrees C, [ the ratio 
[(Mil 0.0) /(MI2.16)] of the melt index (MI 10.0) in 10.0kg load, and said MI2.16 ] [ 1-20, and (5) molecular 
weight distributions (Mw/Mn) ] In the melting curve obtained by measurement by said DSC (7) — that it is 
the range whose highest melting point is 100-120 degrees C among the melting points which have two or 
more melting points measured by the differential scanning calorimeter (DSC), and have more than one, and 
(8) — That in which the ratio of the amount of crystal heat of fusions of the 50% or less and the (9) highest 
melting point of a total endoergic area (HI) and the total amount of crystal heat of fusions (HT) has [ the 
endoergic area below temperature lower 1 0 degrees C than the melting point (endoergic Maine peak) ] the 
property of 0<H1/HT<=0.40 is desirable. In addition, as said single site catalyst, the same thing as the case 
of the above-mentioned component (al) may be used. 

[0029] In the ethylene system resin (A) which constitutes both surface layers, although the aforementioned 
(a4) component is not an indispensable component, it has a duty as a consistency regulator of the whole 
ethylene system resin (A), and also an anti-oxidant (e) uses it for homogeneity as a masterbatch with this 
anti-oxidant (e) into ethylene system resin (A) so that mixed distribution may be carried out. Therefore, 
there is a possibility that neither resin burning at the time of shaping nor the suppression effectiveness of gel 
generating may fully be demonstrated if there are few the loadings per aforementioned (al) component 100 
weight section than 1 weight section, if [ than 5 weight sections ] more [ per aforementioned (al) component 
100 weight section ], it may become coloring or the stinking cause of a thing of a film, and it is not desirable 
also when it is any. 

[0030] The antifogger (d) added on the other hand by said ethylene system resin (A) which constitutes both 
surface layers is the mixture of glycerol condensation-polymer fatty acid ester, glycerol mono-fatty acid 
ester, and polyoxyethylene alkyl ether, (d) The glycerol condensation-polymer fatty acid ester which is 1 of 
a component component is a compound which esterifies at least one in the hydroxyl group of a glycerol 
condensation polymer with fatty acids, such as a higher fatty acid of carbon numbers 8-22, and is obtained, 
here — a glycerol condensation polymer — polymerization degree — usually — 2-10 — it is the condensation 
polymer of 2-6 preferably. The number of the hydroxyl groups esterified among the hydroxyl groups of a 
glycerol condensation polymer is one or more, and is one or more pieces and 70% or more of the number of 
hydroxyl groups preferably. If said higher fatty acid is a fatty acid of carbon numbers 8-22, saturation or 
partial saturation is sufficient as it, and it is desirable that it is usually the fatty acid of carbon numbers 10- 
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[003 1 ] As said glycerol condensf^m-polymer fatty acid ester, diglycerol m<^^aurate, diglycerol 
monopalmitate, diglycerol monooleate, a diglycerol JIRAU rate, triglycerol monooleate, etc. can be 
mentioned, for example. Diglycerol mono-laurate and diglycerol monooleate are especially desirable, the 
base resin (Al) 100 weight section to which the loadings of this glycerol condensation-polymer fatty acid 
ester make the aforementioned (al) component a subject — receiving — 0.1 - 3 weight section — it is 0.2 - 2 
weight section preferably. If there are few loadings than the 0.1 weight section, the fog resistance 
effectiveness of not blooming cloudy even if a steam adheres to a film is not enough. If loadings exceed 3 
weight sections, since the balance between each component of an antifogger will collapse, it is not desirable. 

[0032] As glycerol mono-fatty acid ester which is another component of the aforementioned (d) component, 
glycerol monooleate, glycerine monolaurate, glycerol monopalmitate, glycerol monostearate, etc. can be 
mentioned, for example. Especially glycerol monooleate and glycerine monolaurate are desirable, the base 
resin (Al) 100 weight section to which the loadings of glycerol mono-fatty acid ester make the 
aforementioned (al) component a subject — receiving — 0.05 - 3 weight section — it is 0.1 - 2 weight section 
preferably. Stickiness and remarkable slipping arise on the film which will be obtained if the fog resistance 
grant effectiveness to a film is not enough if there are few loadings than the 0.05 weight section, and 3 
weight sections are exceeded, and there is a possibility of reducing workability. 
[0033] The polyoxyethylene alkyl ether which is component with one [ another ] more of the 
aforementioned (d) component is the compound by which the end hydroxyl group of the condensation 
polymer of ethylene glycol was etherified with the higher alcohol of carbon numbers 8-22. here — the 
condensation polymer of ethylene glycol — polymerization degree — usually ~ 2-10 — it is the condensation 
polymer of 2-6 preferably. If higher alcohol is alcohol of carbon numbers 8-22, saturation or partial 
saturation is sufficient as it, and it is desirable that it is usually alcohol of carbon numbers 10-18. Especially 
lauryl alcohol is desirable, the base resin (Al) 100 weight section to which the loadings of said 
polyoxyethylene alkyl ether make the aforementioned (al) component a subject — receiving — 0.05 - 2 
weight section — it is 0.1 - 1 weight section preferably. If there are few loadings than the 0.05 weight 
section, sufficient fog resistance grant effectiveness will not be acquired. Moreover, if 2 weight sections are 
exceeded, since the balance between each component of an antifogger will collapse, it is not desirable. 
[0034] Furthermore, to the base resin (Al) 100 weight section to which the loadings of said antifogger (d) 
make the aforementioned (al) component a subject, when fewer than the 0.3 weight section, there is a 
possibility of becoming a thing inferior to fog resistance. On the other hand, when it increases more than 5 
weight sections, a film front face is sticky, it is inferior to blocking resistance, and there is a possibility of 
becoming a film with low seal reinforcement. Furthermore, an antifogger also has a possibility that 
problems of cooling water contamination, such as generating of penetration and a bubble and aggravation of 
water quality, may arise in cooling water at the time of film shaping. 

[0035] Moreover, to said ethylene system resin (A) which constitutes both the surface layers of the film for 
a multilayer package of this invention, it is desirable to add an antioxidant (e). As said antioxidant (e), 
although the thing of a phenol system or the Lynn system can be mentioned preferably, especially these 
concomitant use is desirable. As a phenolic antioxidant, for example A 6-t-butyl-3 -methyl FENIRU 
derivative, 2,6-di-t-butyl-p-cresol, 2, and 2 f -methylenebis - (4-methyl-6-t-butylphenol), 2 and 2'- 
methylenebis - (4-ethyl-6-t-butylphenol), A - butylidenebis (6-t-butyl-m-cresol), and 4 and 4 f 4, 4'-thio 
screw (6-t-butyl-m-cresol), 4 and 4-dihydroxydiphenyl cyclohexane, an alkylation bisphenol, A styrene-ized 
phenol, 2,6-di-tert-butyl-4-methylphenol, n-octadecyl-3-(3 f , 5 - G t-butyl -4'-hydroxyphenyl) propionate, 2 
and 2'-methylenebis - (3-methyl-6-t-butylphenol), - thio screw (3-methyl-6-t-butylphenol), and 4 and 4 ! 4, 
^-butylidenebis (3-methyl-6-t-butylphenol), Stearyl-beta (3, 5-G 4-butyl-4-hydroxyphenyl) propionate, 1,1, 
3-tris (2-methyl-4-hydroxy-5-t-buthylphenyl) butane, 1, 3, 5-trimethyl -2, 4, 6-tris (3, 5-G t-butyl-4- 
hydroxybenzyl) benzene, Tetrakis [methylene-3-(3', 5 ! - G t-butyl -4 f -hydroxyphenyl) propionate] methane, 
Tris (3, 5-G t-butyl-4-hydroxybenzyl) isocyanurate, 1, 3, 5-tris (4-t-butyl-3-hydroxy - 2, 6-dimethylbenzyl) 
isocyanurate, 1, 3, 5-tris (2-hydroxyethyl)-s-triazine - Triester of 2, 4, and 6(1H, 3H, 5H)-trione, and a 3 and 
a 5-G t-butyl-4-hydroxy-hydronalium thinner MIKKU acid, A 1 ,6-hexanediol-screw [3-(3, 5-G t-butyl -4- 
hydroxyphenyl) propionate], A 2 and 2-thio-diethylene screw [3 -(3, 5-G t-butyl-4-hydroxyphenyl) 
propionate], N and N'-hexa methylenebis (3 5 - G t-butyl -4-hydroxy-hydronalium SHENNAMU amide), A 
triethylene glycol-screw [3-(3-t-butyl-5-methyl-4-hydroxy - 3, 5-G t-butylanilino)-l,3,5-triazine], Tris [beta 
- (3, 5-G t-butyl-4-hydroxyphenyl propionyl-oxy-ethyl] isocyanurate, etc. are mentioned.) The molecular 
weight of these phenolic antioxidants is 690 or more compounds preferably 500 or more. 
[0036] As said Lynn system anti-oxidant, for example Distearylpentaerythritoldiphosphite, Tetrakis (2, 4-G 
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t-buthylphenyl) -4, 4 , -biphenyle^PTiphosphite, Tris nonylphenyl phosphite, ^H 2 , 4-G t-buthylphenyl) 
phosphite, JI (2, 4-G t-buthylphenyl)-pentaerythritoldiphosphite, Screw-(2, 6-G t-butyl-4-methylphenyl) 
pentaerythritoldiphosphite, diphenyl isodecyl phosphite, tris (nonylphenyl) phosphite phosphorous acid 
soda, triphenyl phosphite, etc. are mentioned. 

[0037] The antioxidizing effectiveness of said ethylene system resin (A) becomes it small that it is under the 
0.01 weight section to the base resin (Al) 100 weight section to which the addition of the aforementioned 
(e) component makes a subject said straight chain-like low density polyethylene (al), resin burning happens 
at the time of shaping, and there is an inclination for generating of gel to increase in a film. Moreover, when 
the 0.5 weight sections are exceeded, the film obtained colors or there is a possibility it not only becomes a 
stinking cause of a thing, but that an anti-oxidant may carry out bleed out with time, and it may spoil a film 
appearance. 

[0038] Next, the polypropylene regin (B) which constitutes the interlayer of the multilayer film for a 
package of this invention is described. This polypropylene regin (B) contains the resin constituent (b2) 
which consists of a propylene-alpha olefin random copolymer (bl), or 20 - 100 specific % of the weight of 
amorphous polyolefines and 80-0 specific % of the weight of crystalline polypropylene, and said low 
crystallinity ethylene-alpha olefin copolymer (a2). concrete — the aforementioned (bl) component or (b2) 
component 1 00 weight section — receiving — the aforementioned (a2) component — 5 - 40 weight section — 
0.3 - 5 weight section and the thing which carried out 0.5-2 weight section content preferably are preferably 
desirable in 10 - 30 weight section and said antifogger (d). Into a polypropylene regin (B), an antifogger (d) 
uses the aforementioned (a2) component for homogeneity also as base resin of a masterbatch with this 
antifogger (d) so that mixed distribution may be carried out. The content of the aforementioned (a2) 
component receives the aforementioned (bl) component or (b2) component 100 weight section. Therefore, 
in the thing of under 5 weight sections There is a possibility that neither tearing strength nor the fog 
resistance improvement effectiveness may fully be demonstrated, and it is not desirable except that the layer 
indirect arrival force with the ethylene system resin (C) which constitutes the ethylene system resin (A) 
which constitutes the flexibility, the impact strength, the transparency, the moldability, and both the surface 
layers of a film, and a glue line etc. is inferior. Moreover, if the content of the aforementioned (a2) 
component exceeds 40 weight sections conversely to the aforementioned (bl) component or (b2) component 
100 weight section, there is a possibility that the thermal resistance of a film and ductility may fall, and it is 
not desirable. When there is a possibility of on the other hand becoming what was inferior to fog resistance 
in the film if there are few loadings of the aforementioned (d) component than the 0.3 weight section to the 
aforementioned (bl) component or (b2) component 100 weight section and it increases more than 5 weight 
sections, there is a possibility that a film front face may be sticky or it may be inferior to blocking resistance. 

[0039] In this invention, the aforementioned (bl) component is a crystalline propylene-alpha olefin random 
copolymer. Although not restricted especially as the property, (1) consistency 0.880 - 0.910 g/cm3, (2) 
ASTM According to D1238, the melt flow rate measured under a load (230 degrees C and 2.16kg) 0.1-30g / 
10 minutes, The alpha olefin content as (3) comonomer components preferably for 0.3-20g / 10 minutes 30 
or less % of the weight, (4) BIKATTO softening temperature one to 15% of the weight still more preferably 
one to 25% of the weight preferably 130 degrees C or less, It is desirable that 125 degrees C or less and the 
amount of (5) cold xylene fusible parts are 10 or less % of the weight still more preferably 13 or less % of 
the weight preferably 1 5 or less % of the weight. When the above-mentioned BIKATTO softening 
temperature exceeds 130 degrees C, there is a possibility that the low-temperature heat-sealing nature of the 
film obtained may worsen. Moreover, although the amount of cold xylene fusible parts is calculated by 
condensing, hardening by drying and drying and carrying out weighing capacity of the filtrate which 
dissolved 5g of polymer samples in xylene 500ml, subsequently cooled slowly to the room temperature, 
filtered after 4-hour neglect all over the 20 more-degree C bus, and was obtained If this value exceeds 1 5 % 
of the weight, there is a possibility of becoming what was inferior to blocking resistance in the film 
obtained, and the amount of solvent extraction also increases and it is not desirable. 

[0040] As an alpha olefin as said comonomer component, independent [ desirable ] or two or more sorts of 
desirable concomitant use systems of the alpha olefin of 2-8, for example, ethylene, butene-1, a pentene -1, 
4-methyl pentene -1 , a hexene -1 , a heptene -1 , and octene-1 grade are mentioned two or more carbon 
numbers except a propylene. Ethylene and butene-1 are desirable also in these alpha olefins. 
[0041] Especially manufacture of the aforementioned (bl) component is not restricted, and may be 
manufactured by the well-known approach, the [ so-called Ziegler-Natta catalyst / which is a catalyst for 
stereospecific polymerization of a well-known alpha olefin /, i.e., periodic table, / for example, ] — with an 
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IV- VIII group transition-metals^Whpound (for example, halogenated comp^jps, such as titanium and 
vanadium) the [ periodic-table ] — with the organic compound (for example, organoaluminium compounds, 
such as triethylaluminum and diethyl aluminum chloride) of an I-III group type metal desirable — the 
electron-donative compound (for example, ester ») as the 3rd component Thioester, amines, ketones, nitril, 
and phosphines Well-known catalyst systems, such as a catalyst system which consists of ether, thioether, an 
acid anhydride, acid amides, an organosilicon compound, etc., are used. Under existence of hydrogen or un- 
existing [ of hydrogen ] by the solution polymerization method, the slurry polymerization method, a vapor- 
phase-polymerization method, etc. It can manufacture by ciarrying out the polymerization of the with a 
carbon numbers [ except a propylene and the aforementioned propylene ] of two or more alpha olefin. 
[0042] Moreover, in this invention, the specific amorphous polyolefine which is one constituent of the 
aforementioned (b2) component should just be an amorphous olefin polymer whose content of a propylene 
component and/or a butene-1 component is 50 % of the weight or more. For example, the copolymer of 
polypropylene, the polybutene -1 or the propylene of amorphism nature, butene-1, and the alpha olefin of 
the carbon numbers 2-8 except these can be used. As an alpha olefin of carbon numbers 2-8 except the 
above-mentioned propylene and butene-1, ethylene, a pentene -1, a hexene -1, a heptene -1, 4-methyl 
pentene -1, a hexene -1, a heptene -1, octene -1, etc. are mentioned like the above-mentioned. These alpha 
olefins can be used combining suitably one kind or two kinds or more. When the propylene component 
and/or butene-1 component content in amorphous polyolefine are less than 50 % of the weight, since it 
becomes difficult to form a film layer and a mechanical strength and thermal resistance come to fall, it is not 
desirable. 

[0043] The amount of ebullition n-heptane insoluble matter, i.e., the Soxhlet extraction insoluble matter by 
the ebullition n-heptane, has [ said amorphous polyolefine ] 50 or less % of the weight of a preferably 
desirable thing 60 or less % of the weight. If ebullition n-heptane insoluble matter increases more than 60 % 
of the weight, the ratio of an amorphous part will decrease and the flexibility of a film and uniform ductility 
will come to fall. In addition, using a double tube type Soxhlet extractor, n-heptane of the amount of 50 to 
200 times is used, ebullition reflux is carried out to the weight of the amorphous polyolefine to measure, for 
several hours (usually 5-24 hours), and the rate of ebullition n-heptane insoluble matter is computed from 
the weight ratio of the test portion before and behind an ebullition n-heptane extract. Moreover, as said 
amorphous polyolefine, 1,000-200,000, and that it is 1,500-100,000 still more preferably have preferably 
desirable number average molecular weight (Mn). If number average molecular weight (Mn) exceeds 
200,000, film shaping will be difficult and a mechanical strength will come to fall less than by 1 ,000. 
[0044] moreover, the low crystallinity polyolefine whose degree of crystallinity the specific amorphous 
polyolefine of this invention is polyolefine in which the same behavior as amorphism nature is shown 
substantially, and is usually 0.1 - 20% 30% or less — meaning — a consistency — 0.885g/cm3 the following - 
- usually — 0.855 - 0.885 g/cm3 it is . In addition, the degree of crystallinity said here is JIS. It is the value 
calculated [ consistency / of 100% crystal of polypropylene ] as 3 cm 0.855g /in the consistency of 3 and 
non-** cm 0.936g /based on the consistency measured with the density gradient tube method of K71 12. And 
the sample used for this density measurement is inserted between the metal plates which carried out the 
Teflon coat of the pellet of amorphous polyolefine, and after it carries out heating compression and sheet- 
izes at 190 degrees C, it is cooled radiationally and produced at 23 degrees C. 

[0045] Furthermore, as for the specific amorphous polyolefine of this invention, it is desirable that the 
amount of crystal heat of fusions is below predetermined. That is, it is desirable that the amount of crystal 
heat of fusions is less than 10 Joule/g when amorphous polyolefine is a propylene butene-1 copolymer, and 
when amorphous polyolefine is a propylene ethylene copolymer, it is desirable that the amount of crystal 
heat of fusions is less than 20 Joule/g. In addition, the amount of crystal heat of fusions is a value calculated 
considering the straight line which extrapolates the specific heat curve of the perfect melting condition of 
the polymer by the differential scanning calorimeter (DSC) directly to a low temperature side, and is 
obtained as the base line, the measurement — as DSC — Shimadzu Make — using :DSC-50, the amount of 
samples is made to about lOmg, a measurement ambient atmosphere is made into nitrogen-gas-atmosphere 
mind, and it carries out as a heating-value criterion using an indium. Moreover, what is necessary is to carry 
out temperature up of the sample to 210 degrees C with 50-degree-C programming rate for /, to cool to -42 
degrees C after neglect and at the temperature fall rate for 1 00-degree-C/for 5 minutes at this temperature, to 
leave it for 5 minutes at -42 degrees C, and just to measure from -40 degrees C to 200 degrees C with 20- 
degree-C programming rate for /after that farther as a heating program. 

[0046] As an example of said amorphous polyolefine The propylene homopolymer which has predetermined 
properties, such as a propylene component, butene-1 component content, etc. which were mentioned above, 
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A butene-1 homopolymer, a pro|Pfene ethylene copolymer, a propylene bu^Bl copolymer, The 3 yuan 
copolymer of propylene butene-1 ethylene, the 3 yuan copolymer of propyle^Hiexene-1 and octene -1, The 
3 yuan copolymer of propylene hexene-1 and 4-methyl pentene -1, a butene-1 ethylene copolymer, the 3 
yuan copolymer of butene-1 hexene-1 and octene -1, the 3 yuan copolymer of butene-1 hexene-1 and 4- 
methyl pentene -1, etc. are mentioned. When amorphous polyolefine is a propylene ethylene copolymer, 1 - 
20% of the weight of a thing has a preferably desirable ethylene quantitative formula 0.01 to 30% of the 
weight. If an ethylene quantitative formula increases more than 30 % of the weight, the mechanical strength 
of the film obtained will come to fall. In this invention, amorphous polyolefine can be used combining the 
one above-mentioned sort or two sorts or more. 

[0047] As amorphous polypropylene used by this invention, at the time of crystalline polypropylene 
manufacture, the atactic polypropylene which carries out a byproduction may be used, and the object 
production may be carried out and you may use from a raw material. Moreover, as a copolymer of the 
propylene and/or butene-1 which are used by this invention, and the alpha olefin of the carbon numbers 2-8 
except these, from a raw material, the object production can be carried out and it can use so that a 
predetermined propylene component and/or a predetermined butene-1 component may be contained. When 
carrying out the object production, it can manufacture by carrying out the polymerization (**) of the raw 
material monomer which consists of an alpha olefin of a copolymerization component a propylene and/or 
butene-1, and if needed to the bottom of existence of hydrogen or un-existing [ of hydrogen ] using the 
catalyst system which consists of a well-known polymerization catalyst, for example, the titanium support 
mold catalyst supported to the magnesium chloride, and triethylaluminum. It is desirable to use the 
amorphous polyolefine which has the predetermined property by which the object production was carried 
out from a viewpoint of the stability of supply and the stability of quality in this invention. Moreover, if 
there is a commercial item which has a presentation equivalent to this invention and a property, it can also 
be used suitably, being able to choose a commercial item. 

[0048] On the other hand, as the amorphous propylene butene-1 copolymer used by this invention, or 
amorphous propylene butene-1 ethylene a copolymer of 3 yuan, the copolymer and butene-1 of a principal 
component have [ a propylene ] the copolymer of a principal component. As for these copolymers, it is 
desirable for a principal component to be [ for 50 % of the weight or more and the remaining components ] 
5 - 44 % of the weight still more preferably one to 45% of the weight preferably less than 50% of the 
weight. Since **** elongation, the rate of an impact resilience, and cohesive force are large, each these 
propylenes butene-1 copolymer can be suitably used as amorphous polyolefine of this invention. 
Specifically, commercial items, such as REKUSUTAKKU (REXTAC) of U.S. alder TSUMAN (Hunts 
Man) and UBETAC (UBETAC) of Ube Industries, Ltd., can be used. 

[0049] In this invention, the crystalline polypropylene which the crystalline polypropylene which is another 
[ which is used if needed as a constituent of the aforementioned (b2) component ] component is 
polypropylene of the isotactic structure of ebullition n-heptane insolubility [ most ], and is marketed as the 
object for extrusion molding, the object for injection molding, and an object for blow molding may be used. 
A propylene homopolymer is sufficient as this crystalline polypropylene, and the copolymer containing the 
aforementioned (bl) component which consists of a propylene and other alpha olefins is sufficient as it. 
Usually, consistencies are 0.890 g/cm3. The above thing is desirable. 

[0050] As an alpha olefin used for copolymerization with a propylene, as mentioned above, the alpha olefin 
of carbon numbers 2-8 except a propylene, for example, ethylene, butene-1, a pentene -1, 4-methyl pentene - 
1, a hexene -1, a heptene -1, and octene- 1 grade are mentioned. Also in these, especially ethylene and 
butene-1 are desirable. 

[0051] As an example of said crystalline polypropylene, a propylene homopolymer, the random copolymer 
of the propylene ethylene which contains an ethylene component one to 25% of the weight preferably 30 or 
less % of the weight or a block copolymer, the random copolymer of the propylene butene-1 which contains 
butene-1 20 or less % of the weight or a block copolymer, the 3 yuan random copolymer of propylene 
ethylene butene-1, or a 3 yuan block copolymer is mentioned. Especially the copolymer of ethylene or 
butene-1, and a propylene is desirable in these. Said crystalline polypropylene can be used combining one 
sort or two sorts or more. 

[0052] A commercial item may be used for said crystalline polypropylene, and it may manufacture and it 
may be used for it. Especially the manufacture approach of this crystalline polypropylene is not restricted, 
and can be manufactured by the manufacture approach of well-known crystalline polypropylene. For 
example, magnesium, titanium, a halogen atom, and an electron-donative compound for example, ester, 
thioester, amines, ketones, and nitril — Phosphines, ether, thioether, an acid anhydride, and acid amides The 
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solid-state catalyst component consists of an organic compound cont^^^g oxygen, such as an 

organosilicon compound, nitrogen, phosphorus, sulfur, silicon, etc., an organoaluminium compound 
(trialkylaluminium and dialkyl aluminum mono-halide — ) alkoxy group content aromatic compounds (m- 
methoxy toluene — ), such as alkylaluminium sesquihalide Thoria RUKOKISHI aromatic compounds, such 
as dialkoxy aromatic compounds, such as mono-alkoxy aromatic compounds, such as o-methoxy phenol, o- 
dimethoxybenzene, and m-dimethoxybenzene, 1 and 3, and 5-trimethoxy benzene etc., The catalyst system 
which added the electron-donative compound if needed is used. By approaches, such as a 1 step of gaseous- 
phase polymerization method, a 1 step of slurry polymerization method, a gaseous-phase multistage 
polymerization method, and a slurry multistage polymerization method It is manufactured by carrying out 
the polymerization of the alpha olefin of carbon numbers 2-8 except a propylene independent or a 
propylene, and said propylene. 

[0053] Moreover, what denaturalized by the well-known approach using a 2 shaft kneading machine etc. can 
be used for the crystalline polypropylene used if needed [ above / amorphous polyolefine and if needed ] 
using the amide of derivatives, such as unsaturated carboxylic acid, such as an acrylic acid, methacrylic 
acid, ethacrylic acid, a maleic acid, a fumaric acid, and an itaconic acid, and/or those ester, an acid 
anhydride, and a metal salt, and a partial saturation object, the amino compound, glycidyl methacrylate, 
hydroxy methacrylate, etc. What denaturalized by the maleic anhydride and itaconic acid anhydride is 
suitable, and what denaturalized by the maleic anhydride is more suitable what these-denaturalized. 
[0054] the resin constituent (b2) was mentioned above in this invention — as — above-mentioned amorphous 
polyolefine ~ it consists of independent or above-mentioned amorphous polyolefine and crystalline 
polypropylene, the rate of amorphous polyolefine is 25 - 90 % of the weight preferably 20 to 100% of the 
weight, and the rate of crystalline polypropylene is 75 - 10 % of the weight preferably 80 to 0% of the 
weight. When the rate of amorphous polyolefine becomes less than 20% of the weight, there is a possibility 
that it may become difficult to acquire flexibility and uniform ductility. Amorphous polyolefine is 
contributed to the homogeneity of flexibility grant of a multilayer film, or a drawing acquired, and 
crystalline polypropylene is contributed to raising mechanical strengths obtained, such as the thermal 
resistance of a multilayer film, and a modulus of elasticity in tension. 

[0055] Moreover, in this invention, especially the preparation approach of the resin constituent (b2) which 
consists of said amorphous polyolefine and crystalline polypropylene is not restricted, and can be performed 
by the approach of carrying out heating melting kneading using kneading machines, such as the approach 
commonly used by the process of a well-known polypropylene constituent, for example, a kneader, a 
Banbury mixer, and a roll, one shaft, or a twin screw extruder. 

[0056] The polypropylene regin (B) which constitutes the interlayer of this invention Although it contains at 
a rate which mentioned above said propylene-alpha olefin random copolymer (bl) or said resin constituent 
(b2), the said low crystallinity ethylene-alpha olefin copolymer (a2), and said antifogger (d) these — others — 
the need — responding — the aforementioned (bl) component or the aforementioned (b2) component 100 
weight section — receiving — said antioxidant (e) — the 0.01 - 0.5 weight section — 0.02-0.2 weight section 
content may be carried out preferably. In this case, it does not bar using the aforementioned (a2) component, 
low density polyethylene (a3), or straight chain-like low density polyethylene (a4) as base resin of a 
masterbatch with a ** (e) component so that a ** (e) component may carry out mixed distribution into said 
polypropylene regin (B) at homogeneity. In addition, the amount of the aforementioned (a2) component, a 
component (a3), or (a4) the component used should just be an amount from which the content of the 
aforementioned (e) component in a masterbatch becomes 3 - 8 % of the weight preferably three to 10% of 
the weight. 

[0057] By the way, the multilayer film for a package of this invention has the lamination which consists of 
at least five layers to which at least one layer of glue lines exists among said surface layers and said 
interlayers. For example, it consists of five layers of a surface layer (outer layer) / glue line / interlayer / glue 
line / surface layer (inner layer). 

[0058] the ethylene system resin (C) which constitutes this glue line — a consistency — 0.910 - 0.945 g/cm3 
— desirable » 0.915 - 0.940 g/cm3 it is — the melt index (MI2.16) in 190 degrees C and 2.16kg load uses as 
a principal component 0.1-10g / straight chain [ which are 0.5-5g / 10 minutes preferably for 10 minutes ]- 
like low density polyethylene (cl). 

[0059] The consistencies of the aforementioned (cl) component are 0.910 g/cm3. When it is the following, 
the rigidity of the film obtained is small, and since thermal resistance also falls, it is not desirable except that 
the waist becomes soft. On the other hand, it is 0.945 g/cm3. It is [ a possibility of about / that the 
mechanical strength of the film obtained, especially impact strength fall / and ductility worsening, and 
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becoming a thing inferior to tr^P&rency ] and is not desirable if it exceed^^Jreover, melt viscosity is too 
low, and since the mechanical strength of the film which is inferior to a molSroility upwards and is obtained 
falls, it is not desirable what exceeds lOg / 10 minutes preferably since MI2.16 of the aforementioned (cl) 
component has high melt viscosity and is inferior to a moldability in O.lg / what is smaller than 10 minutes. 
[0060] The aforementioned (cl) component is the ethylene-alpha olefin copolymer which made the short- 
chain branch of a suitable number introduce into a straight chain-like principal chain here. A well-known 
approach (compounds, such as titanium and vanadium), i.e., the transition-metals compound as a main 
catalyst, Under existence of the Ziegler catalyst which consists of the organometallic compound (for 
example, organoaluminium compound) and support (for example, oxide, such as silicon, titanium, and 
magnesium) as a co-catalyst, and a chromium system catalyst Depending on the case, the polymerization of 
ethylene and the alpha olefin is carried out under high voltage under a medium voltage or low voltage, and it 
is obtained. A polymerization is performed in various approaches, such as a slurry polymerization, a vapor 
phase polymerization, and an elevated-temperature dissolution polymerization. 

[0061] As an alpha olefin by which copolymerization is carried out to said ethylene A propylene, Butene-1, 
a pentene -1, a hexene -1, a heptene -1, Octene -1, nonene -1, decene -1, dodecen -1, tetra-decene -1, 
octadecene -1, 4-methyl pentene -1, 4-methyl hexene - Although the alpha olefins of the carbon numbers 3- 
20, such as 1,4, and 4-dimethyl pentene -1, or such mixture are mentioned The alpha olefin of carbon 
numbers 3-12 is desirable also in these, the alpha olefin content in these copolymers — desirable — less than 
[ 20 mol % ] — it is 3-15-mol % more preferably. 

[0062] In this invention, have the consistency and melt index of the range which were mentioned above as 
the aforementioned (cl) component, and also It is the range whose highest melting point is 120-128 degrees 
C among the melting points which have two or more melting points by which the following property (1) 
degree of crystallinity (X wire method) is furthermore measured with (2) differential scanning calorimeter 
(DSC) 40 to 80%, and have more than one, And that in which the ratio of the amount of crystal heat of 
fusions of the (3) highest melting point (HI) and the total amount of crystal heat of fusions (HT) has 
0<H1/HT<=0.40 is used more suitably. Specifically, commercial items, such as ULTZEX, neo ZEKKUSU 
(Mitsui Chemicals, Inc. make), Dow- Jones REXX (Dow Chemical Co. make), NUC-polyethylene-LL, and 
TAFUSEN (Nippon Unicar make), are mentioned. 

[0063] Although the aforementioned (cl) component is used as a principal component as the ethylene 
system resin (C) which constitutes a glue line was mentioned above in this invention As opposed to the base 
resin (Cl) 100 weight section which specifically uses the aforementioned (cl) component as a principal 
component an antifogger (d) — 0.3 - 5 weight section — the 0.01 - 0.5 weight section and the thing which 
carried out 0.02-0.2 weight section content preferably are preferably desirable in 0.5 - 2 weight section and 
an antioxidant (e). the base resin (Cl) which uses the aforementioned (cl) component as a principal 
component here — per aforementioned (cl) component 100 weight section and low density polyethylene 
(a3) — 3 - 20 weight section — 1 - 5 weight section and the thing which carried out 2-4 weight section 
content preferably are preferably desirable in straight chain-like low density polyethylene (a4) 5-15 weight 
section and if needed. 

[0064] In the ethylene system resin (C) which constitutes the glue line of this invention, like the case of both 
surface layers, the aforementioned (a3) component is used as base resin of a masterbatch with this 
antifogger (d) so that an antifogger (d) may carry out mixed distribution into ethylene system resin (C) at 
homogeneity. Therefore, when there are few aforementioned (a3) components to the aforementioned (cl) 
component 100 weight section than 3 weight sections, there is a possibility that the fog resistance 
effectiveness may not fully be demonstrated. On the contrary, it is [ an inclination and, and for curl and a 
wrinkling to occur according to generating of internal distortion, and for packaging goods-ed to deform / 
become a poor appearance and / the tight-binding force is too strong and / by heat shrink stress becoming 
high ] and is not desirable if there are more aforementioned (a3) components to the aforementioned (cl) 
component 100 weight section than 20 weight sections. [ that the mechanical strength especially impact 
strength, and tearing strength of a film fall ] [ that a film is tear at the time of shrink packaging ] 
[0065] Moreover, in this invention, the aforementioned (a4) component has a duty as a consistency regulator 
of said whole ethylene system resin (C) which constitutes a glue line like the case of both surface layers, and 
also into said ethylene system resin (C), said anti-oxidant (e) uses it for homogeneity as a masterbatch with 
this anti-oxidant (e) so that mixed distribution may be carried out. Therefore, when there are few the 
loadings per aforementioned (cl) component 100 weight section than 1 weight section, rigidity serves as a 
small film with the soft waist, and there is a possibility that neither resin burning at the time of shaping nor 
the suppression effectiveness of gel generating may folly be demonstrated. On the other hand, when [ than 5 
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weight sections ] more [ per af^mentioned (cl) component 100 weight se<^^p], there is an inclination for 
the mechanical strength (especially impact strength) of a film, low-temperature shrinkage characteristics, 
transparency, etc. to fall. 

[0066] In the ethylene system resin (C) which furthermore constitutes the glue line of this invention, to the 
base resin (Cl) 100 weight section to which the loadings of said antifogger (d) use the aforementioned (cl) 
component as a principal component, if fewer than the 0.3 weight section When there is a possibility of 
becoming a thing inferior to fog resistance and it increases more than 5 weight sections, there is a possibility 
that a film front face may be sticky, it may be inferior to blocking resistance, or films or slipping nature with 
a metal may come to worsen. Moreover, an antifogger also has a possibility that problems of cooling water 
contamination, such as generating of penetration and a bubble and aggravation of water quality, may arise in 
cooling water at the time of film shaping. Moreover, in case of under the 0.01 weight section to the base 
resin (Cl) 100 weight section to which the addition of said anti-oxidant (e) uses said straight chain-like low 
density polyethylene (cl) as a principal component If the antioxidizing effectiveness of said ethylene system 
resin (C) becomes small, resin burning happens at the time of shaping, there is an inclination for generating 
of gel to increase in a film and the 0.5 weight sections are exceeded The film obtained colors or there is a 
possibility it not only becomes a stinking cause of a thing, but that said anti-oxidant (e) may carry out bleed 
out with time, and it may spoil a film appearance. 

[0067] Said ethylene system resin (A) used for the outer layer where said ethylene system resin (A) used for 
said surface layer does not contact packaging goods-ed and especially directly on the other hand at least in 
order to improve the slipping nature of a film may be made to contain an antiblocking agent in this 
invention. The antiblocking agent usually used can be used as an antiblocking agent, and it is not restricted 
especially. The mean particle diameter of lOmicro or less especially specifically Silicas, such as a natural 
silica Smicro or less and a synthetic silica, Especially synthetic silicone and the mean particle diameter of 
20micro or less Natural zeolite Smicro or less, Diatomaceous earth besides zeolites, such as permutite, or 
talc, a kaolin, Inorganic substance powder, such as a calcium silicate, aluminum silicate, a magnesium 
silicate, and a calcium carbonate, Organic powder, such as organic polymers, such as a polyamide besides a 
higher-fatty-acid polyvinyl ester, n-octadecyl urea, dicarboxylic acid ester amide, N, and N f -dioleoyl OKISA 
amide and metallic soap, polyester, and a polycarbonate, etc. is mentioned. Also in these, a silica, synthetic 
silicone, a zeolite, and talc are desirable, and a synthetic silica, synthetic silicone, and especially permutite 
are desirable. 

[0068] The loadings of said antiblocking agent should just be the 0.01 - 0.5 weight section to the base resin 
(Al) 100 weight section which makes a subject said straight chain-like low density polyethylene (al). The 
slipping nature improvement effect of a film may not fully be demonstrated for loadings under in the 0.01 
weight section. Moreover, when [ than the 0.5 weight sections ] more, the film obtained may come to be 
inferior to optical properties, such as gloss and transparency. By being said within the limits and adding said 
antiblocking agent, the coefficient of static friction of said ethylene system resin (A) used for a surface layer 
(outer layer) becomes 0.40 or less, and the slipping nature of the multilayer film for a package of this 
invention is improved. 

[0069] furthermore, to the ethylene system resin (C) which constitutes the ethylene system resin (A) which 
constitutes both the surface layers of this invention, the polypropylene regin (B) which constitutes the 
middle class, and/or a glue line usually, the heat-resistant stabilizer of extent to be used and lubricant (a 
higher-fatty-acid amide system and a higher-fatty-acid ester system — ) antistatic agents (nonionic surface 
active agents, such as fatty acid ester of polyhydric alcohol, — ), such as a wax system Anionic surfactants, 
such as alkylbenzene sulfonates, alkylamine salt, Amphoteric surface active agents, such as cationic 
surfactants, such as quarternary ammonium salt, an imidazoline mold, and a betaine mold etc., a nucleating 
additive (aromatic series dicarboxylic acid, saturation aliphatic series dicarboxylic acid, a benzoic acid, and 
a JIB EN zylidene sorbitol — ) bulking agents (an alumina — ), such as a silicic anhydride, an aluminum 
hydroxide, and a calcium carbonate coupling agents (a silane system and a titanate system — ), such as clay, 
a mica, and titanium oxide tackifiers (a castor oil derivative and the low-molecular viscosity matter of 
polybutene — ), such as a chromium system and an aluminum system Well-known additives, such as 
dispersants (a bis-amide system dispersant, a wax system dispersant, organic metal salt system dispersant, 
etc.) and release agents, such as sorbitan higher-fatty-acid ester, non-drops, pollution-control material, an 
antimicrobial agent, and coloring agents (a pigment, color, etc.), may be made to contain. Thermoplastic 
elastomer, such as resin of others, such as polyethylene wax, and petroleum resin, terpene resin, coumarone- 
indene resin, rosin system resin, these hydrogenation derivatives, or a styrene butadiene styrene block 
copolymer and the styrene ethylene butyl ene styrene block copolymer of this water garnish, a styrene 
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isoprene styrene block copolyi^Jind the styrene ethylene propylene styrei^fcbck copolymer of this water 
garnish, ethylene propylene rubber, and an ionomer, etc. may be made to contain further again. The addition 
of these additives is range which does not spoil the property which the film obtained has, and is usually 
about 0.0005 - 5 % of the weight. 

[0070] In this invention said ethylene system resin (A), a polypropylene regin (B), and ethylene system resin 
(C) Each aforementioned component which constitutes these constituents (for example, if it is said ethylene 
system resin (A)) Said straight chain-like low density polyethylene (al), a low crystallinity ethylene-alpha 
olefin copolymer (a2), It can manufacture by mixing mechanically by the blending ratio of coal which 
mentioned above straight chain-like low density polyethylene (a4) if needed besides low density 
polyethylene (a3), an antifogger (d), and an anti-oxidant (e). Although the approach of carrying out melting 
kneading using a melting kneading machine like the approach of carrying out dryblend using a mixer like 
the tumbler which considers as the approach of mixing mechanically, for example, is generally used, or a 
Henschel mixer or a Banbury mixer, a kneader, a roll mill, and screw-type extruders (a 1 shaft extruder, twin 
screw extruder, etc.) etc. is mentioned, it is necessary to pay attention enough so that each component may 
not start a maldistribution on the occasion of mixing. In addition, especially the sequence in the case of 
performing mechanical mixing is not limited. 

[0071] Moreover, a much more uniform constituent can be obtained by carrying out melting kneading of the 
mixture which carries out the dryblend of some components beforehand, then is obtained, and the remaining 
components on the occasion of the above-mentioned mechanical mixing. Therefore, as for said antifogger 
(d), anti-oxidant (e), etc., it is desirable to carry out dryblend to said low crystallinity ethylene-alpha olefin 
copolymer (a2), said low density polyethylene (a3), or said straight chain-like low density polyethylene (a4) 
beforehand, to produce a masterbatch and to carry out melting kneading of these masterbatches and the 
remaining components from a viewpoint which performs uniform distributed mixing of these 
aforementioned antifogger (d), an anti-oxidant (e), etc. for a short time. In the case of an antifogger (d), as a 
presentation of said masterbatch, 0.5 - 1.5% of the weight of the range has the preferably desirable 
presentation rate of the (d) component occupied in the total quantity with a ** (d) component, the 
aforementioned (a2) component, or the aforementioned (a3) component 0. 1 to 2% of the weight. Moreover, 
in the case of an antioxidant (e), it is desirable that the presentation rate of the antioxidant (e) occupied in 
the total quantity of this antioxidant (e) and the aforementioned (a4) component is 5 - 8% of the weight of 
the range preferably three to 10% of the weight, a masterbatch — inside — occupying — the above — (— d — ) 
— a component — and — (— e — ) — a component — a ratio -- a **** — the range — deviating — if — these — (— 
d — ) — a component — and — (— e — ) — a component — distribution — poor — more — fog resistance — 
improvement — effectiveness — or — a film — shaping — the time — resin — burning — gel — generating — 
suppression — effectiveness — enough — demonstrating ~ not having — fear — it is . 

[0072] The multilayer film for a package of this invention the ethylene system resin (A), the polypropylene 
regin (B), and ethylene system resin (C) which were manufactured as mentioned above next, by specific co- 
extrusion molding The original fabric film which consists of a layered product of /polypropylene regin (B) / 
ethylene system (resin C) / ethylene system resin (A) is fabricated, at least three sorts of lamination of five 
layers, for example, the ethylene system (resin A) / ethylene system resin, (C) — Subsequently, it is 
fabricated by carrying out biaxial stretching of this film to the length and horizontal both directions. 
Especially a limit may not be in the sequence of a drawing, the point is sufficient as length, width, and any, 
and a length and horizontal simultaneous drawing is sufficient. Especially, a length and horizontal 
simultaneous drawing is desirable and especially tubular simultaneous biaxial stretching is desirable. 
[0073] As this co-extrusion molding, the T-die fabricating method or a water cooling type inflation-molding 
method is applied. Namely, heating fusion of ethylene system resin (A), an above-mentioned polypropylene 
regin (B), and above-mentioned ethylene system resin (C) is carried out by several sets of extruders, 
respectively. Extruding that even the extrusion temperature of 190-210 degrees C is, for example, carrying 
out quenching solidification with liquefied refrigerants, such as cooling water, promptly, and considering as 
a tube-like original fabric from a multilayer annular die, etc. by quenching the resin by which melting 
extrusion was carried out by said fabricating method Usually, as compared with the air cooling inflation- 
molding method used well, the film which was more excellent in transparency and ductility is obtained. At 
the time of original fabric shaping, degree of crystallinity can be low stopped by quenching, and it raises 
transparency and ductility. In this invention, although an air cooling inflation-molding method is also 
usable, since the cooling effect is small, and the fracture at the time of a drawing may occur, sufficient 
caution is required. Since it is especially easy to be torn at the time of a lateral drawing, careful caution is 
required. What is necessary is to make cooling water with a temperature of 30 degrees C or less contact in 
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the case of a water cooling typSKlation-molding method, and just to cool ^^^ferably, 50 degrees C or 
less. 

[0074] Subsequently to [ 2.5 to 4.5 times ], biaxial stretching of the non-extended multilayer film obtained 
by said co-extrusion molding is preferably carried out to the length of a film, and horizontal both directions 
2 to 5 times as many draw magnification as this, respectively. Since there is a possibility that there is an 
inclination for the reinforcement of a film to run short or for cut nature to serve as imperfection, and 
ductility will fall if larger than 5 times, and drawing nonuniformity may arise on fracture or a film, this draw 
magnification of neither of the cases is desirable under 2 double. 

[0075] A longitudinal direction is made to extend by making the direction of taking over of a film, i.e., a 
lengthwise direction, extend, blowing air into the interior of a film and changing the path of a tube-like film 
to this and coincidence by heating said non-extended multilayer film as it is, for example, changing the 
peripheral velocity of a drawing roll in the case of tubular simultaneous biaxial stretching which is the 
desirable mode of this invention. Under the present circumstances, 0.9-1.5, and ** preferably made into the 
range of 1.1-1.3 are desirable in the ratio of lengthwise direction draw magnification / longitudinal direction 
draw magnification. Moreover, about bubble internal pressure, although it cannot generally say since it is 
dependent on the path of a bubble, it is desirable that it expresses with a gage load and takes for the range of 
2-5kgG 1.5 to 7 kgG preferably. In addition, the relation of a degree type (I) exists between bubble internal 
pressure (mmH20G) and the above-mentioned gage load (kgG). 
[0076] 
[Equation 1] 

'^/VrtEE (mmH 2 OG) =29 X isffiM (kg G) +20 ( I ) 

[0077] When there is a possibility that the cut nature of a film may worsen [ the ratio of lengthwise direction 
draw magnification / longitudinal direction draw magnification ] less than by 0.9 and 1.5 is exceeded, there 
is a possibility that the balance of the film engine performance may worsen. Moreover, when drawing 
tension declines that bubble internal pressure is less than 1.5 kgGs, the effectiveness of a drawing decreases, 
there is an inclination for the reinforcement and low-temperature shrinkage characteristics of a film to come 
to be inferior and bubble internal pressure exceeds 7kgG(s) on the other hand, there is a possibility that 
drawing tension may become excessive and fracture of a film, i.e., the frequency of a blowout of a bubble, 
may increase, and although it does not result in fracture, a possibility that drawing nonuniformity may arise 
is in a film. 

[0078] Although it is possible from ordinary temperature (20 degrees C) to the temperature below the 
melting point (Tl **) of said polypropylene regin (B), in order to improve the low-temperature shrinkage 
characteristics of a film and low-temperature heat-sealing nature which were obtained as drawing 
temperature in said tubular simultaneous biaxial-stretching processing, it is desirable that it is an elevated 
temperature as much as possible in the range which can perform a uniform drawing. Therefore, said drawing 
temperature is usually 20 degrees C or more and Tl . It is 100 degrees C or more and Tl desirably below 
temperature low about 10 degrees C. The temperature requirement below temperature low about 20 degrees 
C is suitable, and it is specifically desirable that it is 100-120 degrees C preferably 100-130 degrees C. In 
addition, the drawing temperature said here is temperature in case the contraction stress of a film serves as 
max at the time of a drawing. Moreover, in order to raise the effectiveness of preventing contraction of a 
film with time, it is desirable to perform heat setting after a drawing. Although there is no constraint with 
special heat setting temperature, considering as the temperature which does not produce Siwa is desirable, 
and it is usually preferably suitable for it to carry [ 40-100-degree C / 40-70-degree C ] out in 40-60 degrees 
C more preferably. 

[0079] In the desirable mode of this invention, as mentioned above, the film which has outstanding low- 
temperature shrinkage characteristics and low-temperature heat-sealing nature is obtained by making bubble 
internal pressure into height as much as possible, and extending it at higher temperature on the occasion of 
said tubular simultaneous biaxial-stretching processing. Therefore, when said drawing temperature and heat 
setting temperature are higher than above-mentioned proper temperature There is a possibility that about 
[ that the stability of the path of a tube worsens ] and low-temperature shrinkage characteristics may fall, 
and when said drawing temperature is lower than above-mentioned proper temperature Said crystalline 
propylene-alpha olefin random copolymer which is the principal component of the polypropylene regin (B) 
used for an interlayer (bl), Or since it becomes difficult because of preheating imperfection to extend the 
resin constituent (b2) which consists of said amorphous polyolefine independent or amorphous polyolefine, 
and crystalline polypropylene and fracture of a film becomes easy to take place, neither of the cases is 
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desirable. 

[0080] In addition, in this invention, the simultaneous biaxial-stretching metnod and serial biaxial-stretching 
method of a tenter method are also applicable besides the simultaneous biaxial-stretching method of said 
tubular method on the occasion of drawing processing of said non-extended multilayer film. In this case, 
what is necessary is just to select drawing temperature and heat setting temperature according to the above. 
[0081] Although what is necessary is not to be limited and to just be suitably chosen by the class of 
packaging goods-ed, the gestalt, etc. especially about the whole multilayer film thickness for a package of 
this invention, generally it is preferably desirable that it is about 8-25 micrometers still more preferably 
about 5-30 micrometers about 5-50 micrometers. When the whole multilayer film thickness for a package is 
larger than 50 micrometers, the tearing strength at the time of film cutting becomes large too much, and 
there is a possibility of becoming unsuitable in the application of the film for a package. Moreover, when 
whole thickness is smaller than 5 micrometers, the nerve of a film is lost and there is a possibility that it may 
cease to be [ that it is easy to become Siwa ] suitable for the film for a package. 

[0082] Moreover, what is necessary is not to be limited especially about the thickness rate of both surface 
layers, a glue line, and an interlayer, either, and to just be suitably determined in the range which does not 
spoil the property of the multilayer film for a package of this invention. That is, the thickness of both surface 
layers has desirable about 0.1-10 micrometers, and the thickness of a glue line has desirable about 0.5-15 
micrometers. Moreover, the thickness of the interlayer who consists of the object which acquires good film 
shaping stability to a polypropylene regin (B) has desirable about 1-20 micrometers. For example, what is 
necessary is in the case of a five-layer film, just to determine by aforementioned thickness within the limits 
so that the thickness rate of each class may become an outer layer / glue line / interlayer / glue line / inner 
layer =(1/1.5/0.7/1.5/1) - (1/2/3/2/1). 

[0083] The multilayer film for a package of this invention obtained as mentioned above (1) Said straight 
chain-like low density polyethylene (al) manufactured using a single site catalyst as a principal component 
of the ethylene system resin (A) of both surface layers is used. As an interlayer* s principal component 
Crystalline propylene-alpha olefin random-copolymer (bl) independence, Or by using said resin constituent 
(b2) which consists of an amorphous polyolefine independent or amorphous polyolefine, and crystalline 
polypropylene The degree of crystallinity of the whole film was lowered and strength and low-temperature 
high seal reinforcement are given for the peel strength of the laminating interface of a film, (2) Ethylene 
system resin of a glue line The consistency (0.910 - 0.945 g/cm3) of said straight chain-like low density 
polyethylene (cl) which is the principal component of (C) is slightly made higher than the consistency 
(0.880 - 0.910 g/cm3) of said straight chain-like low density polyethylene (al) which is the principal 
component of the ethylene system resin (A) of both surface layers. In having given the microwave oven- 
proof property, i.e., thermal resistance, and the biaxial-stretching actuation at the time of (3) film shaping, 
especially tubular simultaneous biaxial-stretching actuation It has properties, such as having given low- 
temperature shrinkage characteristics and low-temperature heat-sealing nature, by what bubble internal 
pressure is made as much as possible into height (1.5-7kgG), and drawing temperature is made into height 
for (100-130 degrees C). 

[0084] Therefore, the multilayer film for a package of this invention has physical properties which are 
described below. That is, the Hayes value is 1% or less preferably 1 .5% or less, and it is desirable that a 
gross value is 140% or more preferably 130% or more. When the Hayes value of a film exceeds 1.5%, 
transparency falls and there is little display effectiveness of packaging goods-ed. Moreover, when the gross 
value of a film is less than 130%, glossiness is lost, a film front face becomes whitish, and the high-class 
feeling of packaging goods-ed is lost. Moreover, both the rates of a heat shrink of the lengthwise direction in 
the temperature of 100 degrees C and a longitudinal direction are 25% or more, and it is desirable that it is 
30% or more. At the time of shrink packaging, to packaging goods-ed, the adhesion of the film after a heat 
shrink is bad, and less than 25% of case causes Siwa generating. Moreover, both the tearing strength of a 
lengthwise direction and a longitudinal direction is 2 or more kg/cm, and is 3 or more kg/cm preferably. It is 
not [ that a film is easy to be torn on the occasion of a package with a packaging machine at the time of 
wearing of a film ] desirable if tearing strength is less than this minimum community. 
[0085] When a film with a width of face of 15mm which heat seals surface layers the seal pressure of 
lkg/cm2 in G, seal temperature [ of 90 degrees C ], and seal time amount 1 second, and is obtained is 
exfoliated in the direction of 1 80 degrees in a part for speed-of-testing/of 100mm further again, it has a 
desirable exfoliation resistance force lOOg / that they are 120g / 15mm or more preferably 15mm or more. 
1 OOg / when smaller than 1 5mm, this exfoliation resistance force will worsen and will be inferior to high- 
speed restoration package fitness in the base seal of a tray pack package article, and the production rate of a 
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package article will not increas^Roreover, contraction (curling) and Siwa^^rating arise at the time of 
heat sealing. 

[0086] The multilayer film for a package of this invention is used for the food tray pack package of 
uncooked meat, processing meat, fishes, lunch, daily dishes, a refrigeration and frozen foods, etc., etc., and 
other various package applications, and is used especially suitable for an insertion mold pyro package. 
[0087] 

[Example] Hereafter, although an example explains the concrete mode of this invention in more detail, this 
invention does not receive definition at all according to these examples, unless the summary is exceeded. In 
addition, in the following examples, measurement of the physical-properties value of the obtained film was 
performed by the following approach. 
[0088] (1) Transparency (Hayes) 

ASTM It measured by the approach according to D1003. 
[0089] (2) Glossiness (gross) 

ASTM It measured by the approach according to D523 about each on a inner layer front face and the front 
face of an outer layer. 

[0090] (3) Rate JIS of a heat shrink According to Z1703, the rate of a heat shrink in the temperature of 100 
degrees C was measured about the lengthwise direction and longitudinal direction of a film, respectively. 
[0091] (4) Tearing strength JIS By the approach according to K6772, it measured about the lengthwise 
direction and longitudinal direction of a film, respectively. 

[0092] (5) It measured about the lengthwise direction and longitudinal direction of a film using the JIS No. 1 
test piece using universal testing machine ABS100B by tensile strength, elongation, and elastic-modulus 
Shimadzu Corp., respectively. About tensile strength and elongation, it is a part for speed-of-testing/of 
100mm, and carried out by part for speed-of-testing/of 5mm about the elastic modulus. 
[0093] (6) After cutting off the rectangle test piece of 15mm of low-temperature heat-sealing **** and heat 
sealing the surface layers the seal pressure of lkg/cm2 using a heat sealer on G, the seal temperature of 90 
degrees C, and the conditions for seal time amount 1 second, the exfoliation resistance force (g/15mm) when 
exfoliating this test piece in the direction of 180 degrees in a part for speed-of-testing/of 100mm was 
measured. 

[0094] (7) Slipping nature ASTM After aging a film in 40-degree-C air oven for 24 hours according to 
D1894, the coefficient of static friction and dynamic friction coefficient of a film surface layer (outer layer) 
were measured. 

[0095] As a resin constituent (b2) used for the interlayer as raw material resin shown in the example 1 
[preparation of resin constituent (b2) used for interlayer] table 2 amorphous polyolefine ( propylene butene- 
1 copolymer by Ube Industries, Ltd. --) Trade name: UBETAC UT2780, propylene content:65 % of the 
weight, butene-1 content:35 % of the weight, and consistency:0.86 g/cm3, ebullition n-heptane insoluble 
matter: 5 % of the weight, degree of crystallinity : [ 6%, ] crystalline polypropylene (Product made from 
Grand Polymer, and trade name:F — 226 D) Consistency: 0.91 g/cm3 was mixed by 30/70 of weight ratios, 
and after adding the oleic amide 0.05 weight section and carrying out melting kneading for 30 minutes at the 
temperature of 200 degrees C to this mixture 100 weight section, the resin constituent pelletized and 
prepared was used. 

[0096] [Manufacture of a tube-like laminating unstretched film] Next, melting extrusion was placed with the 
extrusion temperature of 200 degrees C upside down from the annular die for five-layer co-extrusions with a 
diameter [ phi ] of 141mm with which the ethylene system resin (A), the polypropylene regin (B), and 
ethylene system resin (C) which carried out melting kneading and obtained the raw material resin shown in 
a table 1 and a table 2 using four sets of 50mmphi extruders, respectively were connected with these 
extruders. Then, sliding the outside surface of the cylindrical mandrel which circulates through 20-degree C 
cooling water on the interior in which the extruded melting tube-like film was attached directly under the 
annular die By letting a cistern pass, carry out water cooling of the outside and it is taken over after cooling 
to a room temperature, an outer layer — the tube-like laminating unstretched film which consists of five 
layers of [ethylene system resin (A)] / glue line [ethylene system resin (C)] / middle class [polypropylene 
regin (B)] / glue line [ethylene system resin (C)] / inner layer [ethylene system resin (A)] was obtained. This 
whole tube-like laminating unstretched film thickness was about 210 micrometers, and the thickness ratio of 
each class was about 1:1.75:2.5:1.75:1 from one surface layer. In addition, the presentation of each used raw 
material is shown in a table 1 and a table 2. Moreover, what was produced by carrying out dryblend at a 
presentation rate which shows a phenolic antioxidant and the Lynn system anti-oxidant, and straight chain- 
like low density polyethylene (a4) in a table 1 and a table 2 using a Henschel mixer beforehand was used for 
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the masterbatch (MB1) used as^Bi material resin of an outer layer, a inner^^:, the middle class, and a 
glue line. 



[0097] 
\A table 11 
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[0098] 
[A table 2] 
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[0099] The following were used as a raw material shown in said table 1 and table 2. 
(1) straight chain-like low-density-polyethylene (al): — Ube Industries, Ltd. make a line — low density 
polyethylene — UBE polyethylene SPE0540F (trade name) and 2.16; 4.0g of MI / 10 minutes, consistency; - 
- 0.903g[/cm ]3(2) low crystallinity ethylene-alpha olefin copolymer (a2): — a propylene [ by Mitsui 
Chemicals, Inc. ]-butene-l copolymer — 2.16; 4.0g of TAFUMA A4085 (trade name) and MI, 10 minutes, 
Consistency; 0.890 g/cm3, BIKATTO softening temperature; 5 5 -degree-C(3) low-density-polyethylene 
(a3):Ube Industries, Ltd. make High pressure process low density polyethylene, 2.16; 2.0g of 222 Ns (trade 
name) and UBE polyethylene FMI, 10 minutes, consistency; — 0.922 g/cm3(4) straight-chain-like low- 
density-polyethylene (a4): — Ube Industries, Ltd. make a line — low density polyethylene — UBE 
polyethylene SPE1540F (trade name) and 2.16; 4.0g of MI / 10 minutes, consistency; — 0.915 g/cm3(5) 
straight-chain-like low-density-polyethylene (cl): — Mitsui Chemicals, Inc. make a line — low density 
polyethylene - Consistency;0.920 g/cm[ ULTZEX 2023L (trade name) and 2.16; 2.3g of MI / 10 minutes, 
and ] 3(6) glycerol condensation-polymer fatty acid ester: Diglycerol laurate (Marubishi Yuka Kogyo make) 



(7) Glycerol mono-fatty acid ester : glycerol monooleate (Marubishi Yuka Kogyo make) 

(8) Polyoxyethylene alkyl ether : polyoxyethylene lauryl ether (Marubishi Yuka Kogyo make) 

(9) Phenolic antioxidant : IRUGA NOx 1076 (trade name) (Ciba-Geigy make) 

(10) The Lynn system anti-oxidant :P EPQ (trade name) (made in Clariant Japan) 

[0100] Then, said unstretched film was led to tubular biaxial-stretching equipment, while heating from the 
outside at the annular infrared heater formed near [ inlet-port ] this equipment, making drawing temperature 
into 1 07 degrees C, sending application-of-pressure air into the interior of a tube-like film and adjusting 
bubble internal pressure (gage load) to 4.3kgG(s), 4.7 times were performed to the lengthwise direction and 
adjustment of the peripheral-speed ratio of a low high-speed nip roll performed the expansion drawing in the 
longitudinal direction by 3.8 times as many draw magnification as this. Therefore, the ratio of lengthwise 
direction draw magnification / longitudinal direction draw magnification was 1 .24. Thus, the obtained tube- 
like oriented film was folded up, and it pulled out from said drawing equipment, and led to heat setting 
equipment further, 50-degree C hot blast was injected, and heat setting was performed for 15 seconds. The 
thickness of this film was 13.0 micrometers. Furthermore, the above-mentioned approach estimated the 
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transparency (Hayes), the gloslB^s (gross), the rate of a heat shrink, the t^ftg 

e ircffun 



strength, the tensile 
e, and slipping nature of this 



strength, the elongation, the elastic modulus, low-temperature heat-sealing 
film. The result was as being shown in a table 3 and a table 4. 
[0101] It replaces with the resin constituent (b2) 100 weight section used as one component of the 
polypropylene regin (B) which constitutes example 2 interlayer. The crystalline propylene-alpha olefin 
random-copolymer (bl) 100 weight section shown in following (1) was used, It replaces with the straight 
chain-like low-density-polyethylene (cl) 100 weight section used as one component of the ethylene system 
resin (C) which constitutes a glue line (the 2nd layer and the 4th layer); The straight chain-like low-density- 
polyethylene (c2) 100 weight section shown in following (2) was used, From one surface layer, the 
thickness ratio of each class in a tube-like laminating unstretched film was changed into about 
1:1.75:2.5:1.75:1, and was set to about 1:1.75:0.75:1.75:1, Moreover, the thing for which the draw 
magnification of a lengthwise direction was changed 4.3 times from 4.7 times on the occasion of drawing 
processing, From 1.24 to having changed lateral draw magnification 4.0 times from 3.8 times, therefore the 
ratio of lengthwise direction draw magnification / longitudinal direction draw magnification having changed 
to 1 .08 The film was fabricated completely like the example 1 except having changed drawing temperature 
into 107 degrees C, and having considered as 1 13 degrees C, and having changed bubble internal pressure 
(gage load) into 4.3kgG(s), and having adjusted to 2.2kgG(s). Assessment results, such as engine 
performance of the film, are shown in a table 3 and a table 4. 

(1) Crystalline propylene-alpha olefin random copolymer (bl) : Product made from a Grand Polymer 
Propylene-ethylene random copolymer, PP F232DC (trade name) and consistency;0.905 g/cm3, Melt flow 
rate (230 degrees C, 2.16kg load); 2.7g / 10 minutes, ethylene content; ~ 4.0 % of the weight, BIKATTO 
softening temperature; 123 degree C, and a cold xylene — amount of fusible parts (20 degrees C); 9.4-% of 
the weight straight-chain [ (2) ]-like low-density-polyethylene (c2):Dow Chemical Co. make a line — low 
density polyethylene ~ Dow- Jones REXX 2047 AC (trade name) and 2.16;2.3gofMI/10 minutes, 
consistency;0.917 g/cm3 [0102] The resin constituent which constitutes example of comparison 1 glue line 
(the 2nd layer and the 4th layer) was replaced with ethylene system resin (C), and it considered as ethylene 
system resin (A), Moreover, the film was fabricated completely like the example 1 except having changed 
drawing temperature into 107 degrees C, and having considered as 96 degrees C on the occasion of drawing 
processing, and having changed bubble internal pressure (gage load) into 4.3kgG(s), and having adjusted to 
2.5kgG(s). Assessment results, such as engine performance of the film, are shown in a table 3 and a table 4. 
[0103] The exfoliation resistance forces when exfoliating a film with a width of face of 15mm which heat 
seals surface layers the seal pressure of lkg/cm2 in G, seal temperature [ of 90 degrees C ], and seal time 
amount 1 second, and is obtained in the direction of 1 80 degrees in a part for speed-of-testing/of 100mm are 
Og / 1 5mm, and it turned out that the obtained film is a film without low-temperature heat-sealing nature so 
that clearly from a table 4. Since the ethylene system resin (A) which contains a low crystallinity ethylene- 
alpha olefin copolymer in a surface layer (inside, outer layer) and a glue line (the 2nd, the 4th layer) so 
much was used for this, the degree of crystallinity of the whole film falls too much, and it is considered to 
depend drawing temperature on the ability to have not held in the proper range of 100-130 degrees C as a 
result to which the film became soft too much. 
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[0105] 
[A table 4] 
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[0106] 

[Effect of the Invention] Both the surface layers which the multilayer film for a package of this invention 
becomes from the ethylene system resin which uses as a principal component the straight chain-like low 
density polyethylene manufactured using the single site catalyst, The resin constituent which consists of 
crystalline propylene-alpha olefin random-copolymer independence, an amorphous polyolefine independent 
or amorphous polyolefine, and crystalline polypropylene, And among the interlayers who consist of a 
polypropylene regin containing a low crystallinity ethylene-alpha olefin copolymer It considers as the 
lamination in which at least one layer of glue lines which consist of another ethylene system resin which 
made the subject the straight chain-like low density polyethylene of high density from the straight chain-like 
low density polyethylene which is the principal component of the ethylene system resin which constitutes 
said both surface layers was made to exist. On the occasion of drawing processing, by extending at the 
temperature of 100-130 degrees C desirably It is the outstanding film which it excels in low-temperature 
shrinkage characteristics, and it is high transparence and high gloss, and tearing strength is good, and is low- 
temperature high seal reinforcement, it excels also in thermal resistance further, a film melts at the time of 
heating by the time of heat sealing, a microwave oven, etc., and omission does not generate. Therefore, it 
may be used suitable for the application of an insertion mold pyro package as an object for the tray pack 
package of food, such as uncooked meat, processing meat, fishes, lunch, daily dishes, and refrigeration and 
frozen foods. The multilayer film for food packing of this invention is excellent in safety from the 
environmental problem etc. further again, without there being also no generating of the toxic gas at the time 
of incineration, and generating toxic high combustion residue, since the whole film consists of polyolefine 
system resin. 



[Translation done.] 
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[0 0 0 5] f ZT, ^'J^oei/>7-r;i,A$Stti 

m -r * c 1 1= «t y a« $ -a-r « a t — f ;uis * 

-f ;uA<t Lt, ^Pfcfb>J3«tl/:/*fcl*^-7 L >- 

1 5 0fifi%Kl±<D^SH7K'J*-U7<> 

20-1 0 0SS%i:$SSttJKy 7~PI:U>8 0~0fi 
LTftSttJefflja«Bj^c>fc.5 (A) gtx 
U 6ft* ( B ) St *<'>ft < 1 1 2 H izm 

Jf$*t. fro, PttSJf «t & 1 HA< (B) Hcfc 

yfltrt£4iT&«8IJi:7-r;i'A (ttM¥6-g 2 7-»« 

«*#BB) X>. ^Peu>feJ:t//^y--l4^-x>-1fig 
5 OSMyoJiliOlf^S^'JTj-U^^ >2 O 

~ 1 o omfi%tfa a itt^y T'a ei^>8 o~oii% 

£££*i"r-&;l^1&1 0 0SSSi5l=MLTx^u>^|t 

Bi£0. 5-5 oss^ie£Lrft&®ijlMj&^fr6ft 
6 (A) liifL/^Stl^&ftfi (B) Mktf'Jrtj: 

< <tt 2JllCfIJl$tLfcft(l7^;UA (#IW7-2 7 
6 5 8 4^ff$#I) .ftt*A<a3BS*Lr^4. 
[0 0 0 6] 

T-tSL/^tliiS:^ *#£B.SI4. ±i&Lfccfc 5fttt;fl 

icig^. m&uzmmzmti, mmm. K^-c-fcy. & 
-35ia»jSA<ft»-eftaw v-;u3£«T?fc y , « y a* 

[0 O 0 7 ] 

[«as»*r4fc»a>*l9:] *fSiJ3#&tt, JLfEOTif 
I*IR*t4fcK»l:, 7Kyx^U>^7-r ;UABt^y 

iM^SStTK'J tlx 4 +|H]JI(&IB 

|=. x^ u>S»8S^6* *»»»4<*<C < i: t 1 g<¥ 
£-T3'>ft < 1 1 5 Jf fr^ft 4*Ji-ttffi#7 -f -fUAlc 

•v^X^^-r«.tt^tt1£SS^'Jx^U>^ffll%, L 



1-€>*SM7Ky^-U7-r >t L< <J*[s 7 

fc-5>8JJJilfelJi£$l£ffllV M$L<li1 00~1 30°Cffl 

[0 0 0 8] -Tft^*,. *3S9i<DSi'l4, @mtfO. 8 
80~0. 9 1 0 g/ c m3-e>;U h-f>-x-7^XA< 
0. 5-2 0 g/1 0^-<7)i£litt<g^g7tx 0 'JX^L/> 

(ai) ^±jS^tf-5x^lx>^«fli (A) fr6ft-i> 
ISIIi. ^P t°U>-or-^-U7^ 
^f* (bi) . fc$lM4:?P t'UXS^fccfc^/^^tt 
1 f&^OT^Hifr 5 OSa%Ja-h<7)^ B B B 147K'J 
^-b7<>52 0- 1 0 OS*%t$SBlt47Ky ^P tfU 

>^8 o~oaa%^*LTft*^Biisa/s^i (b2) $ 
±j*#£-r«>K'j ?ot"i/^w (b> AN^ft-g.*^ 

JfCDPellZ. ggS#0. 9 1 0~0. 945g/cm3f 
fi^S*'Uif U> (ci) ^^i?g»i:-r*x^u>^ 

was cc) *Nt>ft-5^«ji*<'>ft< 1 

ft< £i5gfr6ft£2i&3I#:7^;UAT*&oT. t£P 
-t- ;UA(75^.-rXfilA< 1 . 5%JilT. ^'PXIAM 3 0% 
ftLt-Cfcy. ;Sfi1 0 0 o ClCfcMf*.m73(S]*5cJ:WS^rS] 
W^i|X,^ipA<^IC2 5%JM-h-Cfcy. $ffi7j[Sl*}«fcl/«t:£ 
[S]<D?ia§ig7b<it|Z2 k g/cmia±l?$)y. fro. S 
®JBH±£v— ;U£E2l 1 k g / c rr>2 G. v—^;Sg 9 
0 0 Cfc4t/*>— )\,B$m 1 #T? t— hv-;HTf b^l-S 
1@1 SmmCD^-f^A^ISIiUg 1 O Omm/^T* 1 8 

om<DisftizmMLtzt&. mmmfjtf-y o o g /i 

[O 0 0 9] 

[siB^ronsscD^ig] iaTc ^mm^mL<mmi- 

■So ^fgB^aj^gffl^g^^^AcDiS^SB^^iiE-r-i) 
X^U>^»B§ (A) 14. ^g*<0. 8 8 0-0. 9 1 
0 g/cm3 , ST^L< I40. 890-0. 905g/ 
cm3 -Cfei;, 1 9 0°C. 2. 1 6 k g^ai-fclf-5> 
;H--f >^-y ^ X (M I 2. 16> **0. 5~20g/10 
Sf^L<l4 0. 5- 1 0 g/ 1 O^-T'fe-SlStSttiS 

gS*''jif i/> (a|) 

®f£fi<0. 880g/cm3 ^t'^t, 7<^A0) 
5l=ft-5o SJSA^O. 9 10g/cm 

3 £i&x.zt. mn&* est— 1>>>— isajfiti 
o. 5 g/i o^mx'itm^-^^t}<±c^< . *f=s 

#14lC^*J;3lcft*L. 20g/10»e«t. 

-5 j:-5i-ft y . *fcB6»i4*»ft-r*«fe5i=ft«. 

[0010] cc-cMfe (ai) »S»I4. v>-j7*;u.-y--r 
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*)\,h<{>TV<7*lzjto5L % *&lzTE»tt (1 ) 19 
0°C 10. 0 k g£ffil-fcM*£>;U h-f>T7^^ 
(M I 10. 0) «t ftutEM I 2. 16<t(Dbb C (M I 10. 0) / 
(M I 2. 16) 3 *<1 ~2 (K (2) (Mw/ 
Mn) 7b<2. 0-4. 0. (3) ^ htt<tjjS*^8 0 

(4) ^gjtfiSS&ift (DSC) 1= J: U 

ajs**t«»^*<i «*fci*«tt«fcy . i mom 

1 00-12 0°c<D?6[§Trfc£ - (5) 
BEDS ci=«k*a)Slz«t y»&*LfcB»ft|»icj3L^ 

r. m& mm*-otz-<7) *y 1 o o c<£iN;gjt&T 

<DKS»B«A^ffllj»SW(D5 0%UIT. fccfctf (6) 

i<BIt*<0 <H1/HT^0. 4OjttSt0W$L 

[0 0 1 1 ] ffTlS (a 1) «»Tfei>ifU>-Qf-t 

^U><tffiff§i&3~ 1 2(Da-tU70<i:^ftI§t 
4Cti:«fciJ«JSt4^fc4<-e#4. itufEgtff!gfc3 - 1 

1, ^>^>~ 1 . ^^r-fe>- 1 . 4 - > 

-i. *v^>- 1 . y*>-i s ^-bv-i^^A^ 

lf£>*l£ e Suffix^- U>- a -jris?4 >&m-£fatp(D 

< \* 2 o ^;u%iUTtf>i5ffl. cfc y L < 14 O . 1-1 
5^e;u%(D®H. £ bl::*?£L<[4 1 - 1 2^e;u%<d® 
H-C^^+Ln^So tt-tl/70lt fflfBx^ 

(—A 1 (R) O -f-pj- 

[00 15] (fcf£La+, R -1 O0)flMb 

j*-cfey. 5ia±. *?£L<(41 oHit-feSo ) "efc 
y % ft^jtLTs R*<fftfft>f;H, x^;uSfc 

[0 0 16] ^ ^ aiz>it^t<Dm^t>itV 

m*&J|xS-f*>ttE<b*«8l±. -»3C. Q + - Y-T^$ 

fr!4;U^Xi£S£ HVA^fr^UVX-f- Kit 
fey, y £ Piz>IB{4T-(D7x;f>£RiSLT;* $ P-fe 



[0 0 12] IME-»^HM htt«iLTf4. Ji^« 

*«T;us-^A<b*«afcJ:i;/*fci4-f *>tt<b 

itmvmm^mtLxit. di) , vi^z 

W(Zr), /n^-^a (H f ) fcJ:tf/<-*-^A 
(V) 6tWtLl^o fLtfO)> £ nt^ttfti 
Ltli, v^f;i/v'j;i/ (2, 4-y^fJk>^p/<> 
**;x-;u) (3' , 5' -v^f ;k>^P^>^yi 

(2, 4-yyfJ^P/<^yI2;H (3' , 
5 ' -y^f;i/y^P^y^yI-;b) /\7-^Ay^ 

p^-f K*<Da*s«a^^Piz><b$a, x^u>tf 

X^>f-^y;^~^Ay^P7^ h\ if L/>t*X 

«I^nt>ft4ft&t\ '>4<ttll(Dy^P^ 
IHy^P^>$yi-Jl,fi, t Kp 

p<<>£ yiz^is, M^te^i/lS^irj; y§g 
[0013] Sfc, ^*p-b><b*ttta>tt^tp-i*-c 

ffll^&tiS*«T;U5-^A<b*«lt LTtt, 
3 ( I ) 
[0 0 14] 

[<bi] 

n ) 

^titoimtemt LTI4. f h7tx e<>$?;u;j-p 

[001 7] mtav>^;u-y--r Uttdi^sxf i/><o 

(*) S^r:£;£<t LTI4. ft<»&JKfc#«0>:fr££a 
fill?** ^;Stt^*"CCD;jStiS6E5CaffiM^&-5l^f4lS 

[0 0 18] *36MfCj3LxT. ^*HJl^«^-r^X^ 
U>S«fli (A) 14. BUi$LfcJ:5(C. BtJfB (ai) J& 

1) i&ftziifctTt&^-xmm (ai) 1 oos*gpic 

^LT. I^affl (d) *0. 3-5S*^. #£L<I4 
0. 5-21131, fcJ:Lf^it^bKlh^J (e) £0. 0 1 
-O. 5119, »f L<l*0. 02-0. 2S*§P^ 

*Sii-fcta>*«»*Li^ :ct> KG (ai) 
i*t-r*^-x«Bi (ai) ti*. Btite (ai) 

ooligilfcy, (6$SS14x^u>~of -irXs?* i/ 
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ftS£<* (a 2) £2 0~5 0S«S5. »SL<li3 0 
~4 5fi*». tegJtTpJif U> (33) £3-20 
MSP. £F£L< 1*5-1 5W.&Bt$£lf&mzfoCX 

mmvi\£.®&tf , )^=fi>> (a 4) $i~5S»gp, $? 

£ L- < I* 2 ~ 4 MSSP^ * ittz t <D A<*? £ L IV 
[0 O 1 9] file (a2) LTI3\ &m.tfO. 8 

7 0-0. 90 5 g/cm3 , JffKliO. 8 8 0- 
O. 9O0g/cm3 , 1 9 0°C, 2. 1 6kgtll: 
fclti>^;U h-f >f'^^ (MI 2. 16) #0. 1-10 
g/10», Jf*L<liO. 2~6g/10», t**-v 
htMb.#.*<il?£8 0 o CJilT. W£L.< 1*7 5°C1UT, <fe 
y»£L<l*7 0°CJUT. £ £>IC»£L<I*6 0°CW 
T. fccfcU^IUbJt (X*g;£) #5-4 0%. L- < 
1*5-3 0%»?#tt$^-r-S). if b><bft*i&3~1 
2 (D a - ir b Z> -r > <t <£> =j > 5*A*S-&#:;6<» JSlr 

[0020] ±fex^U>,h#tm^*^.-i>K«ife3~ 1 
2(75o--^-Ur7-i' ><t LTI*. S*M|-I*s ^afb 
>. :?f>-1. >- 1 „ ^Jp-b >- 1 , 4 

f 1 . >- 1 . / 1 , f 

-1 fe-s^i*c*t«b<D;g^fe7b^if hfthtt. 

LI*. 

[0021] fife (a2) t^i it. m^t=mt^ 

(**) 1(05 Z>^ — A 4 O 8 5. 5 y^ — A 1 57 51 

a>gB£;£[*.. Hi&fcAf ^yi(- + vz|jb/«t 

f /UT'-fe I-*— K /\*f v^A h UT-tzf ;L-7-tr h*- 

3-m (fce.L. R* liT^^r^ScOJ;^^^^**^ 
fey. xi*7j<Kf. ^m^fci*romia2-4©7;ua+-> 

»T'fey. 0<m^3T*fe6„ )T*^$*t-5^T;U5 
-^Ajb-^^A^^-Sfti^^fflLV if U><t±i<!iCDj5st 
sHi$3~1 2<Da-Jt\s7 J V^iSgromSETICftS^ 
$-t±^>^;£jt><»®r*fe-5#. =.*HzWLJ££tiZ>bO>X'\t 

[0 0 2 2] flffi (a 2) f&'AlZ&^T. ^JttfO. 8 
7 0g/cm3 *;ii!tf>t£>T'l*7-f JUA(Olt«fa?$Jt^ 

"^O •v + ><7*$^ec L^l^L, O. 905g/om3 £ 

£:h,&i*fc-?-;h.7b<fe-i>= y;K--f>f-v^x (M 
12.16) * s '0. 1 g/1 OftZzMntOX-lt, SiUt — 
hv-;H4(D^Sa^#+»lC^»$n^LxL. 1 Og 
/ 1 0 -Sir. 7-c;UA<7)^n + t±#S< 

*S B B B 1bJtA<5%*;1S<Dt,0>l*. 

^-i-JUA^B^P-v^^^'^-^C Lm< &-5L, 4 0% 



[0 0 2 3] *»S©iE«B5Ji £ x^U>fc«t 
flg (A) izfel^r. BUIB (a 2) *»T?**«IS»ttx 

(a)) J&^l 0OH»afcl) 2 OMgP<fcy'>&l* 

iiBJH£7b<teT L y f « fc ;5< fe & 0) T? 9 * L < 

i£ic5oMa5<fcy^i*,!:. t- ;m<>: lt 

+ >5"#;D[L< U-ofzi)^ £ *{ztt7-< ;UAp]±fe.S>l^ 

i*£g <t 0 jf y i±*<» < ^cofc ytstc if a>HH*<*4 

[0O2 4] miB (a 3) J«»f»feSfiffi«5t«'J 

if U^tLtli. 1#l=Wlfittftl^*<. (1) ffiJSA< 
0. 900-0. 940g/cm3 jif ^ L < I* O . 9 2 
O-O. 930g/cm3 , (2) 1 9 0°C, 2. 16 
k g^SI=J3lt-5>7U h-T (MI 2. 16) 

O. 5~50g/10^\ ff$L<IJ:l~10g/1O 
«\ J: y »* L < I* 1 - 5 g / 1 O ( 3 ) $£JHbg 

(X»J£) 7b<4 0~7 0%. (4) ^M^SS^ 

as+ (dsc) i=«fcya(36*4x4»^i (i«»fiMii=a3i+ 

■5?5?»>'f >fcf— f ) A<1 00-1 2 o 0 crowt±$*t- 
■sajajite^s^yx^u^A^jsr-fe^o cosbe;* 

U x T L> >l*. x J- u ^ fc |* x ^ u > t 

ItilCOftS^JS^^ S^I±73 1 000~4000kg/c 
m2 , ;Sl2 3 0~3 6 0 c C©ftttTI:« ^ y*JH^ 

[0 0 2 5] ±Cflb©ftM*ja»t LTI*. 7"Dfb 
>. ^T->-1, -fv7f U>> ^. + -b>-l. 4 
f;^>f>-1, ^-^7^>- 1 *05^Rgft3 — 8©a 
-tU7^^ t*-^7tf- if^T^'JU- 

»©-i-*Ml* s a-^-U7<>(D^^-5~3 0^;u%. 
t*-;uT-b^— h<D«^-3 o^;u%JiiTi?fe-S)CiA^? 

[0 0 2 6] lUfE (a 3) fig^-t LT*<*WIC|*. X^ 

x^u> ■ p|gt--;u«M^». xt 
^^t;u»M^<*. ifi/> • ^ 5 5 u*»yfji*l 

If L/V-77'J^^*!^. if U> 
• 7"Dt"U>*I^ftfcJ:(;if Ul/ • ^-x>- 1 #m 

[0 0 2 7] *^B^lCj3^r. frffi (a 3) fiE^I*, 
a^J (d) A«IfU>Ifitl (A) e»i|=«S-l=;1#»« 

■r-Scfcaic, ki»s^ij (d) t(D77$-/^7f t lt 

ffiffl-TSt^-efe^o LWbt, flfB (a 3) tfLfttf 
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«TG (ai) mtti 0 0li«|:«U3ll»J:yd> 
-5= -7j. flUSB (a 3) (S»A<HUl2 (ai) 1 OOl 

5ijt. *#i=**siflc-¥>5i«aaE*<«T-r-5«iRiA<»*. 
[0028] $t>ic. ^%m<n^i^m^m~P -r ;uacds5 
affi«i=i&»=«i:rfl6ffl$ti4iKr83 (34) jsa-t*. 

v -f Utt»<D#«Tl::, x^u><b. yat?l> 

>„ ^t->-i. ^<>^>- 1 . ^^-b>- 1 . 4 
^;u^>^>- 1 N irO^-is- 1 , y ^ > - 1 , -x-b> 

- 1 St*g$3~1 2(Dff-tU7O£01 ll^fcl* 

2fiw±t * ma Lfc^flNBsas 5 - «t J: y 

«Jft**t»*. £tft»rt££*t--£>ttfflttx^u>-a- 
tl/7^*W#1ffeot. (1) i*ftm^i*4XDg£ 
Stgi3~ 1 2(Da-l-ls? -< >#*fiA<Sf * L < I* 2 O 
; E;U%JilT. «fc y*?£ L < 1*0. 1~15W%, 
ICjfff: L<I41 ~1 2^;U%, (2) ^JttfO. 890 

— O. 9 2 5 g/cm3 , »f L<liO. 9 10 — O. 
920g/cm3 s (3) 1 9 0°C, 2. 1 6 k g }sjJt 
icfclt-i)^^ h-f >T 'Vi7X (M 12.16) #0. 5-2 
Og/10», ifSL<liO. 5~10g/1O», 

(4) 19 0°C, 1 O. O k gisiMicfcit-5.* ;u h-f> 
^•V^X (MI 10.0) <t BUfHM I 2. 16<ttf)£fc C (MI 
10. 0) / (M I 2. 16) J #1 ~2 O. (5) 

(Mw/Mn) A<2. 0-4. O, (6) t** htJHb 
O- 1 O 5°C. (7) ^M^S^f^Sf+ (DS 

SSt^CDrt. &i*8fcj£i*<1 0 0~1 2 0°Cfl)g|-Cfe^ 

ct, (8) ffiEDsci=«feSsffii3ei=«fcy»&*tfc»» 
flaucfcLvc. KMi (Ki^^-obf— 9) j=yi 0°C<g 
L^m.iiiT(r)t&mmm^±BRmmm(D s o %iaT. as* 
(9) g^lM^ro$gSSfi«^S (Hi) t^Slt® 

t*a (HT) ^CDttA<0<Hi/HT^ 0. 4O0)!f#t££ 
<t LTIi, ffi&(D (ai) J*#©*££H«a>4,<D*<fc 

[0029] n«HJB*«fitrsx*ix>£ttre (a) 
irfcLxr. fiti IB (a 4 ) jSfl-ii&gusfl-cttfci^ x 
^U>S«8B (A) M(D^SllSli Lt(0SS^ 
iHblfcjLJM (e) A?Ifl/>M!l (A) +1= 
5 «fc 5 1=. BSHblttJtftij (e) 

•?-05iB^aA<ftitB (ai) j&»i ooaaauafcy 11 

JhS&JRA<+»l=S6»**L*lxfc-t*i3!i<&-5L. lufB (a 
1) SS»1 0 0liStafcU5li9J: l J^i. 7-f 
;i/A(0fSfe*fcl*J|L^Ii|(HI=<£***6<fey, 

[0 0 3 0] i^«®lf £tgj£^6fJlBx^U>ifc 

«E (A) f=&ln$*l<&lffiB*l| (d) It. >$s 



)Ufc* I/tK 'J vif U >T ;^;H- "rJl-O'MSfyl 
"Cfc-5. (d) ^CD-^T*fc.5<7'y-t 'J >Jt£M£- 

'>£< tt ifl$%ft»8~2 2 (DfttRfittlfe* 
<DflgBfiigt:xx7 i ;MbLTi#t.^ti)-(b^^^fei>c 
t<7*y-tr y >^£M^<*let, mfcfiE*<ffl*2~ i o. if 
*L<ii2~6©tt£«*i*-cfe4. ^*y-b'J >|g^rll 

®jii±T?fey, » * l < i* 1 ejai^oTKSSroaro 7 

0%JU±l?fci)o fflrlSffi&fl&lfiBliftXft 8 ~ 2 2 (Dfli 

o~i 8©BM*»-e**wia<»*Li\, 

[0031] finiB-^y-by >Js^m^f*flgasKxx^;u 

y-ty > ; E/^jb5f- k yyu -t y ^/tn- 
K vyy-ty vsj^u— k h yyy-by v^y* 

Ux— h £ if £*if S d <t 7i<-e * -5c »l= v?y 'J -b 'J > 
I*. fliB (ai) J*tt£3E(*±:-f XttfBl (Ai) 1 

o ossspic^lto. 1 ~ 3 sasu. » $ l < i* o . 
2~2maa5-cfe-5c ia^a*<o. iaaspj;y'>ft^ 

3&*a<+ttT?fci*. iB-&aA<3maa5^@^.§t. rs« 

*J(D=&/j)c^P B 1c7)/^>XA<< r^-i)©-C»*L < ft^ 0 
[0 0 3 2] bUIB (d) d-OCOfiE^r-fe-ojy 

y-ty > ; &ysiK^xx^)ut lti*, 0«ju£, -^'y-tr 
uvt-ztn-h, ^"'j-tru 79U- yy 

-b 'J >t^0l = f- h, 7"'Jt'J ^/XfT U— (- 
> ; E/BItegtx7.^;KDiE^raiot, buIB (ai) JS^-^ 

i^t-r-s^-x^Hflg (ai) ioo«aawc*jLT 

0. 0 5~3M*§I?. »^L< 1*0. 1 ~ 2S*SflT?£> 
i>c IB^aA^O. 0 5aag|5<fc y'>'d:t^<^:. 

-5 1 m h M. -5 Z> -c )U A |c< t o t L L > jft y C , 

[0 0 3 3] fjfB (d) l&fttot, 3— offl(DJ$.ftVfo& 
7K'J^-^->X^U>T;L.^;UX-^;Hot. X^U>-7'U 
3— )KD^fi^i*<D*4i87K^*A<lKStSS8~2 2 (DM 

2-10, *?^L<l*2~6<Dffi^«^^T'fei)c Sffi 
T)UZ}— Mtmm$$L8~2 2<D7)\,^—)UVfo1X\t. IS 

fot? : t^iafoTet«i:<, ii^K*gfti o-i 8<x>7';u=i 

IB^fili, ffiSB ( a) ) jfca^ttfr*"*-**^ 
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(A1) 1 0 OSM^IZ^LTO. 0 5-2119, i? 
£L<I40. 1 ~1 SMffli-e&So E^**<0. 051 

I*. *fc. 2S*$fl£jg*ft£. RS*S<D#J«#M<D/< 

[0 0 3 4] ItJlSKS^J (d) a>E***<«rc 

(al) rt»6*f*fc-f x*» (Al) 1 OOlt 
SBfc*4LTO. 3M»«tyd>«i:i*i. B6»ttf=Sfeofc 

t % ^^AS^^oi^y , as^py*>yttic 

[0 0 3 5] *fc % ^^B^CD^^S^ffl^-f^UACDf^S 
®»*«ja-r*WTffi3:^L/>S»flB (A) |=I4, SHblft 

itai (e) t«a-r«c4:*<»*L^. nreiftibifejLfl 

(e) tLXit. yxS — JU^'J >^<7>*(D£#£ L 

L^o — ;U^i^bfl£lt£y<b: LTI4. 6-t 

3 ^;u^x ~— ;u|^#ft. 2, 6 - v- 
t-?f;i/- P -{7bv-;k 2, 2* -^f 

- (4->f^-6-t-^Jl/7i/-;i/) . 2, 
2' b>t'X- (4 — X^;U- 6 - t - m J?J\,'? 

i/-iH .4, 4' -7>'Jf>t*X (6-t 
;U-m-<7 uv*— ;u) . 4, 4' -fttx (6 - t - 
?f;i/-m-^b 4 ;-W . 4, 4-vt 
izjk>>7P^>, 7;^;Mbt*X7i; — x 

f U>lb7i/-ik 2, 6 - V- t 4 
fib7i/-Jk n —irO $ "ris)l>— 3 - (3' , 5* 
-v- t -3?^;U-4' -tKP*v7H^) ^Pt° 
K 2, 2' -^f U>t*Z- (3-^^;U-6 
-t-?Wiy-il.) . 4, 4' -ftt'X (3- 

^f;i/-6-t-?f;i/7i/-;W .4, 4' -:7f 

'J x > tfX (3— *?yU— 6 — t-^fjl7i;- 
;U) . Xf7U^-iS (3, 5-^-4-^;U-4- 
tKDJPv7x-W ^Pt^-h, 1. 1, 3-h 
UX (2-y^;u-4-b: Kp + v-5 - t 
x— ;u) 37£>, 1, 3, 5-K»J>^;U-2, 4. 6 
-h'JX ( 3 , 5-v-t-^-4-tFD + vK 

> v;u) ^<>-tf>, t- h^+x Of u>-3- 

(3' , 5' -v- t -^^;U-4' - 1 KP + y7i 
zfatiTt-^— h] h'JX (3, 5-v- 

t-^-4-th'D+y'<>v/n -rvv^xu— 

K 1, 3, 5-MJX (4-t-^Jl/-3-tFP 
^v-2, 6 - v> f JU^Vv^U) -fVvTXU— h. 
1. 3, 5-hUX (2-tKP + ylfW - s - h 
'J7v>-2, 4, 6 (1H, 3H, 5H) - h U * > 

<b 3 , 5-v- t -:/f ju-4- t KP + v-t Ka v 

>tv^l^0h UlXfJk 1. 6-^^r^>^^f- 




— ;u-tfx [3- (3, 5-v- t -^;u-4-t K 
P^Fv^x-;U) ^Ptft*-h), 2, 2-f*-i? 

If L/>t*X [3- (3, 5-v- t -^^;U-4- t 
KP*i/7i-W ^Pt B t^- h] . N. N' 

^fl/>t*X (3, 5-y-t-^-4-tKP 

*V-t KPv>tA7= K) . h 'J If L/>^'JU- 

;u-tfx C 3 - ( 3 - t — :?f;u- 5 — f ;u— 4 — t 

KP + y-3, 5-v-t-^7-'J/) -1, 
3, 5-h'J7v», h'JXCiS- (3, 5-^- t 

-:?f ;u-4-t KP*v7i-;i/^net-^-t^ 
vx^JU] -f Vy7^U-h^^flfbft^o 
^x-/— ;U^^bP»Jh#JI4»^S^5 0 Olil-h. 
< I* 6 9 0J^±C0<b-&^l-CfeSo 

[0036] mm i )>&mtm±mtLx\z. 
vxf7 y ;u><>£ I'jxu i — ^u^Ttxx^T-f K -f- 

K^^rX (2, 4- v- t -3?f ;U^xx;U) -4, 
4' -t'7i~b>y*X77'f K h'Jxy-i^i 
-;U*X77-f h, h'JX (2, 4-v-t-"?f;u^ 
xx;U) 7fvX^7-< K v (2. 4 -v- t —Zf? )\,Z> 

xx;lo -^>$i'JXU I — juvt^x^t-i' K ex 

- (2, 6-v-t-7H-4->fj^ia) ^ 

> £ x y x y K—;uv7t>x*7T-r K v^xx^^vf 

v^U/ftX^r-f K h'JX (yx;U3?xx;U) t^X^t- 

-f hffiy >Sv-^\ hy :7xx;u*x:7 7-r h^t*^ 

[ 0 O 3 7 ] BUfE ( e ) fiE»0)3San*A<HUlBltlB«(£SB 
STK'Jif L/> (ai) Siftt-rs^— X4MBM (Ai) 

iooiiaii:^iTo. o 1 Mes^at-efest. m 

IBxf u>3M§JJl (A) <B»ftffi±»*A</]x$<fcy. 
J*»^f i**<e x y . ^ -f ;ujU ic v x ;K&5g£*< 
*<fc*«|fi]rt<**o o. 5 i % 

f# z> ti ft ? *r ;u A tffgfe L fc y . ft l >(7>lB H <h ft I*** 

y-c*<, »<ti»jh#j3i<»i*wic^ u-kt^ hit7 

[oo3 8] **iBO)aSffl^»^-f juA^ifPa 
y ?peu>$(sn (b) izoim:^ 

ftp c<7>7tx°y ^PtfUi/^HtSi (B) [4. ^nt°u>- 
ff-^U707>^Aftl^ ( b 1) . &tzm$m 
co# B B B tt7Ky^U37-<>2 o- i o 0S«%<k$SStt7K 

'J ^Pei/>8 0-0li%t^&«i:4»liffl«ft (b 
2) B5lS^S B B a t4xf U>-Q'-^-U^^ 
ft (a2) «*<DT*«o *»M(c!4. WE 

(bi) (b2) «»1 00S*&Pfz^tLT. 

ftjfB (a 2) f£#£5~4 0114515. »S L < 14 1 0~ 

3 0«a$P<t. mjieiWfiSiJ (d) $0. 3-5MiS|5, 

t>o WJIB (a 2) fi£»!4. Kfe«^J (d) A<7Ky:7ntru 
>»«81 (B) +f=lft-l=iB*»»-#-«J:afc, 1KI 
(d) t(D7X5r-/\*^f Lttf ffl 

?&b<DV&&o Lt^ot, BUfB (a2) 
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«#lflfB (bi) f&ftHtzit (b2) J$»1 0 0SSSPIC 

y, s*l<£i\, fltite (a 2) 

SA<b5IB (bi) fig^^fcl* (b2) J*#i ooMttlc 

(d) j*#©E^a*<miB (bi) J5)t#£f-I4 (b2) fi£ 
^lOOligPI^LTO. 3SSSB«fcy'>fci^ 7 

7 □ * > y 14 1 - * o fc l J -T £> ft * ft £> . 
[OO 3 9] *SS9!I=*}HT. BtjIB (bi) jft#l4ttn 

^cDfftti: LTI4t#l-#JI84*L4tG)-e(4fttNA<. 

(1) SI^O. 880-0. 9 1 0g/cm3, 

(2) ASTM D 1 2 38IClgC 2 3 Ot. 2. 1 
6 k s<^nMTX'm\^H^^)^\-ya— is— hA<0. 
1~30g/1 »f KliO. 3~20g/10 

(3) 3ty7-i»tLT0a-tU7-f>tt 
fi*<3 0«g%KTF. $?£L<I41 -2 511%. $ £ 

icfrf: L < I4 1 ~ i 511%. (4) t"* h«Jt<bja*< 

13 0 c CJilT. »£L<I41 2 5°CJilT, fccfctf (5) 
U > nI5tS5**< 1 5 Si%JUT. Sf £ L < 14 1 3 
It%lilT. £e>f=Jff£ L<I41 Oli%^TTfe^C 
tWf Ll\ ±fSt**^ HWbiS*<l 3 0°C£MtL& 

fc-^tl^fc-i),, ^->U>pTjSSi5ai4. tK'J^-- 

13*4 5 g ^vl/>5 0 Om I iCjgfgU 2H*-C?£ffi* 
T'&JftU S <il-2 0°CCD/\*x4'l3 4Btil!]8tH&. iSiS 

-5 t , » £ 7 -c ;u i*a<W 7 d y * > ye ic & o 
f= 4,© t <t « fc-^ifr'fc £ L . SHMfitfiS *, $ < ft y » 
£L<fc:l^o 

[0040] Butea^y v— forth LX(Da-7flyy -< 
<l42~8roa-^-U^-r> s 0iJ*.l4. x^u>. 3?^ 

>- 1 , 1 . 4->5 L ;U^> J r>- 1 , ~»+- 

Hz>- 1 . ^y-r>-1. tJ-^V- 1 t|tf)ijMB!&-Sl^ 

x^^trtx^bVfccfc^y^V- 1 LI,'', 

[0041] bUib (bi> rt»©«jft«i. mzpmzti 

Zi(DX'ltU< . #']x_l4. 
l^Sf-y?- • 1"^+?*.. JS$«S 




;U5-^A^b-&^) <!:. jtf^ L < 14^ 3 tftftb LTCDfl 
flL TS^SI, ^h>». =h'J;ufll, t^7 0|. 

x— t-;hi, **3L—T-)i>m. mm*.®, btsks. 

^ffllV 7Xm©#ffiT^/tl47K*(D=F# : STlr. 

b><hBlJfBroyP t°U>^(*<tt^|S2Jil±(Da-^-U 

J: yajftfSCitfT?**. 
[0 0 4 2] *^BJ|CfcLNr. sUie (b 2 ) f&ft 

14. 7"o t°u>fiE»fc c fcu:/^y--i4y^>- 1 fort(D^ 

*i#A<5 0H%l3l±i;*5Mgffltl/7^ 
— -e£>*il4*4:lV ^iJ^.14. ^fflttOTKy 7p t°U>^>/K 
'J?f>-1 fe-5tN|4ya t°U>-^y^>- 1 tchb 
$-f^<^*SS2~8<Dar-pfU7< ViWftltftSffi 

^mSS2~8(Da'-^-U7-<><t LTI4, HMiZ!i<75 
$0 < , if 'OfV-l , ^+-tr>-l. ^y^f 
>— 1 . 4 — ^ f/U'O^^- 1 . ^^r-tr >- 1 , s^zf 

[00 4 3] ItlSBIfalttTK'J^-U^^ >I4, agn-'s 

-7 X U— ttaJ^S^roSA^ 6 0 Sl:%)ilT. *f * L < 14 
5 OS»%iilTOTtWA<$T^LL'>o ;»fl»n-^y^>^ 
;S»A<6 oa*%ck y^<ft*4, # B B H Ma5»(DJ:b^A< 

ii-^ct < & y . ^ -r ;uAa)^tt-^^-^M#1±A<<aT-r 
14, -MtiCV^^XU-tttiigg^ffllN. iiijs-r-s^n 

XDMirttU 50~200Mffln 
-^^ >^<56fflLT. ISB#r B 1 5~2 4Rf|) 

'J^-U^^ LTI4. » * L < 14^^^* (M 
n)A<1. 000-20O, 000. cF j£ L < (4 

1, 5 0 0-1 00. 0 O OT'fcSCi:A^*5f^Lt^o S 
¥K)^^-a (Mn) A'200, 0 0 O^M^-ixb. V 4 

ivUf&Mtfm. L < . 1 , o o 0 *iSr-l4H«6<)3^S/)<{S 
T-T -Sticks,, 
[0 0 4 4] **W©1*3e<D#att7K»J^-U7-(' 

>i4. mntfiizimi±kmm<Dm®i&7F:-r7\i*)7i-L,y<( 
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>t?fey. S£M,fcmtf3 0%JilT. 0. 1-20 

%£Dlg.$S B B B 147ts°'J^-U7^ >£ms*U SSI*0. 8 8 
5g/cm3 JilT. O. 855~0. 8 8 5 g/ 

crr.3 T'fo% 0 /«ffc\ ZCCUNdSSJUbJlirli, J I S 
K7 1 1 2<D»*43EtfScT?a«56Lfc*S£*l=. iK 
'J Zfa tfb>(7) 1 O 0%$gH(O^S$0. 9 36 g/c 
rr.3 , *S©?Bg$0. 85 5g/cm3tLts+S? 

h Lfc^S*E(DMIC^, 1 9 O o C-T?a0l^!±;SiLTi>— 
[O 0 4 5] *»W«>«S0!>^fttt7K'J^-U7 

t>- 1 ^a^^ro^^icii. $snat«^MA<i o j o 

u I e/g*;1|-e&^Zi:Jti<S?^L<, #att^U4*U 

lHfM/l f 20Jou I e/g*S-Cfe§Ci:^fft 
LU„ fc*>\ f3AHMt%Stt. *a*SSI&»H- (DS 
c) ick^a^ffroSE^SUkttBroJtgattttSffijBfinrc 

lSI**1-»Lr»&*i* B «t*'<— X7^f ><t LTl+$r£ 

*i*flt-ca&"&. ^(DSij^i*. DsctLt, (») a* 

«^Blr» : DSC-5 0£ffllV i*:>^US£i&tM Om 
g. sfflje#Hft£S*#HftiU MSftLT-<> 

7AtLtii, -9->^;u^5 o°c/»05^Sjgsr'2 1 
ots-c*aLc©jaa-c5«-nii«t«as i oo°c/^ 
©l^sajgt?- 4 2°c£-(?;i*£pl-4 2°c-e 5#Rgifce 

U $ Z>lZl;<D&2 0°C/^-<D»;SiSgt?-4 0°Cfr£> 
2 0 0°c£t?;li|££fT£f ^IS'JU^ 
[ o o 4 6 ] flijfHI^HttTK utL/7-f >com^ij tLt 

- 1 m^m-ste. -fatfLsis • x^u>*m 

3fP tfU> • ?f>- 1 ftB^l*, 7"Pt°U>- 
7f >- 1 - If l/>©3S*Mft. t°U> • ^ 

4r-fe>-1 •t^f>-1©3jc*I^f$ > ^Pt°U> 
• ^^-b >- 1 • 4->^;u^>-x>- 1 0 3 7c^a^ 
tt\ 1 • if zf"r>- 1 • 

1 • *<7-r>- 1 (7)37c^a^(*, ?f >- 1 • 
^-+-fe>- 1 • 4-/f ;u^>f>- i OTSTcftMaft 

xfb^SI^lDi^, if U>i»ttiA<0. 0 
1~3 0I1% % L < l£ 1 ~ 2 OlI%©tO)A^I 
*Ll^. if b>j£»#**;b<3 0«a%ckU^< 

1 fiSfci*2«ju±^na^t)-t*-TfflLxsctA<-t?^ 

[0 0 4 7] **WCttffl**l**fttt7KU^Ptru> 




t LTIi, ISJUS/ff 'J ^Peu>KitB#lcgiJ±-r^>T^ 
ff v^tK'J^p t° b>£ffl(^Ttcfcl^U fflr»j^61 
$ft*£.lM. LTffll^Tt J:L\ *3§B.8T-£ffl 
r?P t°U>fcJ:U:/*fcli^f >- 1 £C*l 
mSt2~8(7)a-^-U^<> < tro*«^{*i: »f 

So gitt£jl!-r3i§#. 7"aeu>feJ:i):/$fcii?f 
>- 1 t!&mizfcCX&W.-&f$.'ftOa-*l'y4 >£fr 

-? ?*-i"t> 2±iztm LtzT$ ^mnmm$t h'jif^ 
[oo4 8] -ft. *f6wcieffl**i4#att^atfL' 

> • >- 1 ftl^flttT'Peuv • ?=r 

1 -ifU>3jcftl^tt:tLTIi. ^Peu>A<±JS 

5= cft^m-s^i*. ^^^5 oas%ia±. jiy 

<DfiE»A< 5 0 ^ L < I* 1 ~ 4 5 SS%s 

SblCiiff L< 1*5-4 4lI%t'jj5CitflSL 

(Hunts Man) tt<7) U^X^-V-^ (REXTA 
C) . ^UmiM. (*) O^^vl (U BET AC) « 

[0049] #f&Bjfic;fc^-c, mrte (b 2 ) f&KnmtiL 
y, »aa»ffl» mtamm. ya-mr^mt Lx^m. 

$*irL^-5$gH147h"'J t'p tr u £;M# a. 
^SttTK'J ^"p t'l/>lt zfa t°U>*?±S^t*:-ct,J; 
<. tufa (bi) Jft»*#t.\ ^PtfU>tte(75 

SA ? 0. 8 90 g/cm3 Wlrotff)A!!!ff LU. 
[0050] ^Peu>tCDftS-a-|Cffl^t,^Sa-^- 

K^IS2~8a)a-^-Ur7-f > v ^Ij^lli. if ^ 
■f >- 1 . ^>f>-i. 4->f ;u^>f >- i , ^ 
+-tz>- 1 - > - K t^f>-1 ^A<^lf "itu 

-So CftibCDtfT?*,. #IClf U>fcJ:t/^f >- 1 

[0051] msieaa^y ?Qtru t lt 
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jut. »*L<iii ~2 5gS°/o#:f T&^P fcf U> • 
?-r>- 1 $-2 OS*%JaT#*-r-S)^P t°U> ■ T^T" 

>- i ©7>^*i$#*fcii^Q v^jtitft, ^ 

□ t° U > • X^U> • -?-T>- 1 0H7C^ >yAftMa 
-a> o 

[0052] mEtt»tt7K'j^nt:u>tt. mfAtffl 
*t< , ^ttoteaiiTK'j ^p eu>©«3S35atif«jfi-r 

Si. **:7-r x— ^^-x— y-)\>m. MB 

T^U v7/L'+^7^;-OA : Ey/\7-(' K. 

7^u7;us- r 7Atx+/\7'f K$) . t;up4t*> 
»$**«SHb^«i (m-> h*->h;ux>. o-> h 
+i/7iy-;uf© : Ey7^a+->^fHb^. o- 

<U3*S^»Wt*ft. 1. 3, 6-HMh4rS"<> 

if 0375;* l= cfe o T . :7 a f U >m^tz 
l*^Pt°U>i:fjfB^P b , U>Si< . etSig&2~8£> 

[0053] miiBroiEiltitf y*U7-< >fecfci/ 

I4\ T^'J)^. *$T5>))l,M. x*7v*y;H£. -7 
U-f^BS. 7 7JL.S, -f -J! n >|§^<75^tS?D*;U7tf>K 
fccfctf/£fcl*^fte.<7)xx-7 L ;u, ItS^Mfcl. &S*£Sf 

IVt^T^ 'J U— h. t Ko+v^ £ 7 v* y U— 
fflLN-c. — tASfittt^: if$fflLNfc^-*0CD7?;£l-cfcy £1± 
£ ftfcfc© *<£JIH-* Cttf-c**. Cftf>^t£*ftfc 

**if=t<o*<»a-c*y . u-r y ^14$ 
tit t y »a t? fc * . 
[0054] *«6wi=fci%r, ®mmm% (b2) 14. 

buS!! die. ±2Ea)|^Att7KU^-U7-f >mi&-£tz 

ii±»a>#»it # 'Jtu7ot *s aistf y ^ p e u > 
tfrbfcy. ^ai±7Ky^-u7-orosi-&i*. 20-1 




0 011%, fff L<li2 5~90li%-C£y. $sa 
14tK'J ^P fc° U>a>flj£t4. 8 0~0li%. $?£L.< 
1*7 5-1 oli%tfel,„ ^ a B a147Ky^-u-7^ 

#*Ct4<B»=tt-5J3-t*l.^fc«.. MM'JtU7 

-<>I4. fbWH7 -f ;u^<ogittiti*4--¥»ffi#a>«a 
-tfl-^L-. tMbtttfu :?p t°u>i4. i#bft-5^@ 

[0055] sfc*i&Eicfei%T. ftrBMtttfusf-u 
7-r>t $£S1£?K 'J ^p f L/ >fr £ ^-S^flliifij*^ ( b 
2) roiSS7J5£l*. 4*l=«IIS**i*ti<D-e*<. ^*Qtf> 
tK'J 3^p eu>SafiE#ia)^;4-Cffiffl$ftr ^i,75;£. #J 
*-!4*. /\>/\'J — £^+>— . P— ;i^0);lf| 

7? 5£ T-^t * =) C t A<T* -5 . 
[0 0 5 6] *%lg<Z>*MJ|£tttJ&-*-&7Kij 3^P tf b> 

^Wfli (b) I*. Sufe^p t'b>-ff-tu7-f >7> 

^A#tJ|^i* (bi) ^fcttHU^Bg«l)5E^i (b2) . ml 
ISIS^Blttx^U^-a-^-U^O^m-S-^ (a 2) 

fc^UstiieEsasij (d) '*iwaLfc«t5fta^-c*t?t, 

roi?fc-&A<. dftf,(Dtelc^|-ED:i:THtJsB (bi) fig 
^■^fcliBUlB (b2) /S^l O OSagPlr^LTBljiBit 
Ibl^JhSiJ (e) $0. 0 1~0. 5^*35. Sf^L<li 
0. 0 2~0. 2US$«*tTtii3<i:iV Cfl)J| 

(e) jftatfiiMBtf'j zfatfisismmm (b) * 

|ct£)-|cjg#»ijj-r-5<fcaic, hUIS (a 2) «s 
j£7K'jx^u> (a 3 ) *L<l4l«att«S6JS7Kyxg=- 
U> (a4) (e) ^tfflV^^-/!';^^- 

X«Bt L tffifflt 4 C t Sttlf ftl*. ftfe. BUfB (a 
2) (a 3) J5)t»=tL<l4 (a 4) fig^O^ffla 

14. y-X^-yx'-v^cfroBUlB (e) J5£#0>#*S#3~ 

1 0 if ^ L < 14 3 ~ 8 Ii% t^l.^^'ilT' 

[0 0 5 7] i^5t', *feW©aSffl^Jg7^;UA 

i4. mm&mtmicpfflmt<Dfflizmmmtf'j>te< t 
[0058] A^A^^^^s)l^ti^:■r-5xTu>^4l^si 

(C) I4. &mtf0. 9 1 0-0. 9 4 5 g/cm3. 
S?£L<I40. 9 1 5-0. 9 4 0 g/cm3 "C^y, 
19 0°C. 2. 1 6 k g#«ICfelt-5^;H--f 
X (M 12. 16) #0. 1 - 1 0 g/1 0^-. Sf^L<!4 
0. 5~5g/1 0»tfcl,IilttilgS^'JI?l,> 

(c|) ^^fiE^i-r^ttOT'fe-So 

[0 0 5 9] flfffB (cl) f$.'A<D&m.tfO. 910g/ 
cm3 *;-ffi(Dii^l4. t# bft -5 7 -r ;UACDPIt4A</h ^ 

* L< Uis. — 7?. 0. 9 4 5 g/c m3 ^Jg^.^,,!:. 
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*H-*i*«fcy»*L<fcl*. MSB (ci) m&0> 

M 12.16**0. 1 g/1 0»J:y/jN$L^t<D-t?l*, Sit 
ttftWB<TJ*»ttlcSl5*a5r»*L<ftl^U 1 0g 

/i o»££*;i.s>tOT-ei4. sufcttStffi-f sfrriMBte 
[0 0 6 0] zzxffitz (d) jjfcfl-ii. ifiMttro^M 

£*l±*,L<l41g{±T. *fcl4i§$l::«fcoTliWET 

■So 

tO O 6 1 ] fl1Jfex5 1 U><t^M-&^^xSQ'-^-U7< 
>«tLri4. 7Pfc° 7" J r>-1. "Ot=->-1, 

1 . ^7^r > — 1 » ^^V-l. y*>- 
1 , f-b>-1, K^-b >- 1 „ f- h-^T-tr^- 1 , * 

^+ir>-i. 4. 4 -v?y ^;u^>^>- 1 tea<D&t 

*g{3~2 0(Dar-;t U7-f>, &-5lM4C;tx<iCD;g^ 
^A^lf 6+L-5A<. CtL60)4''r? : t,^^t3~ 1 2(Da 

7-0#**l*. i?£L < 14 2 O'EmT, ctyw* 
L<I43~1 5=E)i,%X&>Z>o 

[0 0 6 2] #S£IIHI = *i«.*T(d\ MSB (c|) Ht&kL 
X. m&LtzwM(»&m&£tf* Jlt-^ ^TV?*&m 
$ClCTIB!f#tt (1) tiiA1t& (Xf&;£) A<4 
0-8 0%. (2) ^M^g^f»fif+ (DSC) ICfciJ 
4 *i 5 HA A<tt»fi fey. & SM£ 0) 

2 0~1 2 8 < C0«iT?fe| 1 Ct. fc 

o) mmm&<j)t&ihmmm& (hi) 

fi?f^a (Hj) t(DJ:bA<0<Hi/HT^O. 4 0$tt 
StO)3b«J:y»iil=ttffl$ti«. AttMlcli. 7;Uh-t£ 
?x (H#1b3* (1*) S) - ¥"?\*~J 
-7X (-J^^S^MIS!) . NUC-tK'JX^U^-L 

l. *7-tz> (b*3.=*- (#) m mo-fcffi&tfm 

If b^-5o 

[0 0 6 3] *^|BJ|CfcLxr, iSB^t^lfU 
>£ttfE (C) 14. W&LfcJ:dl::, gjSB (cD 

(ci) a^Sirtfttti^-xffll (ci) i ool 

affll=*JLT. |»S»J (d) $0. 3~5«a». »* 
L<I40. 5~2«4Slk fcJ:tfBHbtt±ai (e) £ 




0. 01-0. jtf£L< I4 0. 02-0. 2 

a*W***i*fcta)*<»*L^. MSB 

(ci) ^Si^fcti^-^fB (Ci) tli. ftj 
12 (ci) j**M ooMflSfcy. 1£&J£*°yi^u 
> (a3) ^3~2 0S*SP, »£L< 145-1 511 

SP, fc.tt^sB'gl-t&U.riSIKttfi^JgTKy if U> (a 

4) £1~5S*S|5. L. < l42~4Sfig&^*r$tt 

[0 0 6 4] #3S8©»*M£«ji&-r5x^u:,5s»flB 
(o izfci^r. fjga (a 3) js»i4. ssiiroi^- 
tmm. ®m#\ (d) a<x^ u^^m co 

IC;I^»ii-r*J:5lc. |$|»aSiJ (d) 

t, MSB (a 3) J5)c^7b<HijfE (ci) 1 O OSBSBIC 
*t Lt 3 SiSPcfc y 'Ptel^t . |»»ttS!i»A«+»lzS6» 
$4x4-t^^^xA<fc.S„ J£IC bUIB (a 3) fiK»*<«rffi 

(ci) j5g^-i o os»gpi=*tLT2 omasp<fey 

B#fC. 7 -f ;UAA<iR*lfc y . WSP^<75fl±l=«fc y * — 
[0 0 6 5] S/--*^B^I=fcLxr. ftjfB (a 4 ) 

t>>&mm (o ^©sjsMBfflt Lrrofaa*!*^ 

ISA^. H5IB^1b^Jh^J (e) *<Wffix^u>S»flg 
(c) 4>l=«S-l=il*«-»f *«fe5l=. BBft^bMfjhffl 
(e) i:©7Xii-n*7? ( !: LtSMt5tffltfc5 0 

LfcA<oT. -?-(DiB^*A<BUfB (c|) foft 1 OOli 

gp^y- y 1 aagPct y '>^^t^ t . mitA^jx* < p, 
—73. msb (ci) >ie^-i oosasusfcy 5sasp«fe 

[0066] zt>iz*mwo>ig3§m&mtifrzx?is^ 
mum (o icfc^r. HtjiBEsasij (d) <nm-gmtfm 
sb (ci) fiit^-^^^-^-r*^— xmfli (co ioo 
saa5ir^Lro. 3aa»<fey'>^i>t. P^attiz^ 
ofctro£fcsfc-e;h.A<&y. 5masi54:y^< 4-* 

<b, 7<;uASlAUioufciJ, H7*p -i»^>-7"ttl= 
<g ofc y . 7 -c ;UAI§|±& * t^l4^«<!: U ttA'M < 

^-Df-y-r^cfcai^^-Sfc^+i-A^fc-Sc 7-r;uA 

fc. fIfB^1bl5S±^J (e) OT;SiDaA<Hli53iSSfttt1£^S 
Ttfyx^uv (ci) *ij*»fT4/<-x«J!g (ci) 
1 O OMSfllcftLT O. o 1 1igp*li:fc fj 
IBx^u>^4l}|g (c) <DSHbWjit#i*j!i</jN£ < fttj . 
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&-i>Miaj#&-5 U 0. 5MS|5££g*.-5<t, 

-p << ;L,AA<fgfe Lfc y . JlivDIKHi fcSli A* y t? 

ft<, ItrCKIbmJkfl (e) *<SftMi=^u— KTt; h 

L T 7 -r ;u A#«g$ iftte * fc *4i A< fc -5 . 
[0 0 6 7] *3£Bj3T-l*, 7-c^A©»ytt**ft-r* 

awe. iitrE*ffiJii=«ffl-r4«riBx^ui/is»flB 

(A) (D'J?fc < <!: t-*. »(=«a»«li:a»JSttL>Ei: 

Si OjUfelT. %i\Z5 u&iT<D3if£is')t>. ^JftW* 
mois'JJj. -gf&is')^ — ¥^ll4^g2 O AdilT. 

^-f h^n^roffc. s»±a, a fry:/. 
v"7A. SB7;U5=-5A. IB7ni"5i. SIS* 
;u->^A«(D«jtfe*»*. ffiflUM&lfe'Ky t'-;nxt 
;U. v*^*>ii7.fJI/7 
5 K, N, N' -v^U-f 5 K. £«5i£cD 

ffe. iK'JTSK. /K'JiXfJk tK'J*— #*— 

4<»*L<. *jft->y*>. ft*->ya- >as«fctf^J*-tf 
[00 6 8] ffJffi^n^^>/fR&jhSiJ(7)E^Sl*s bubB 

\£mvz\s.mm#>)*Tis> (ai> ^±{*<t-r-i)^— x 

ffifli (Al) 1 0 OMSPI-ftLTO. 01-0. 51 
fiSBT?<fc*USJ:l\ > 1E^SA<0. 0 1 SSg)5^jST7l*, 
7 -f y 1±*»a*i|IA<+»|cf6» S C <t 

fc-5o o. 5M*«p«ty^ixt. m'H>4x&7 4 )i» 

-T-SchlcJcoT. S®H (fl-Jg) lc<£ffl-f •SmllBx^ 
(A) OftJg&feftfttO. 4 0ftlTttcy« 

[0 0 6 9] £<bf=. *^B^<DSgas)f$4ifi)t-r-5>x^ 
U^Stttt (A) . 4>MJ|«1RA-r«7K'J^Dbru>X 
(B) J3J:t//*fcl4»#JB*«fiK-*--5x^ix>3R 

mm (o ii^(s^-r?.?i^©»s?isssij. »m 

(*«tKB7 5KS. IHIftixxf;^. 9-^ 
X^) . ^mifoltiW (^fiET^up— ,;^<7)l!il»&I;*.i^ 
Havana*- r/jinatfcftu »is867 5>«. $4& 
sl isMW<Dffii±&m%®imw) . ttfl (*** 

'Ov'Jfvvii-f I — ;k H7kS&. 7KSg1b7-;u£- 




tt*. VJHf* >*«KKBtxx-r^*) . ^Sfe^J (t* 
> MiaMI. >ijf&|$jt**. Jfffe 

=fcL^ t> ^Fblc^fc. tK'J X^U>r7y^X-<[\ 5;6^f 

fli, fe-5tM4X^U> • v?x> • x^U>^P^^7 

X^UV^P -v^^a^-VCCDTjC^WX^lx^ • x 
■ ^PtfU> • X^U>^D -y<7±tS^(*. X^ 

"Cfey. Jl^O. O 0 0 5~ 5afi%fS^-CS5-S t> 

[0070] *^B^irfct>r. sijiex^u^^ntfli 

(A) . ^•'J7'afl/>MI (B) fcckl/x^uvm 

(C) 14. C^«bifliS^$«Rltt--5BllfBC75#/S» 

(^^.141(115x^1/ >%imfM (A) rfe^.14. BuIBiSSi 
ttlS^S^'Jx^U^ (ai) , IfifSHex^UV-a; 

(a 2 ) . «^Jt/-K'Jx^u> 

(a 3) . (d) t$&ifmtm±m («) <r>ite. 

s&Sl^ltCrlLfilttiSffiftTK'Jx^i^r/ (a 4) ) £bu 

a LfciB^rft^-etiawicji^-r -i) c 1 1= «*: o rsit-r 

I4\ -)3^lc^^ffl$+LrL^S^' ¥>a>->i;i,5 + 

-S) L > 14/ <>/\*y — S -— . p— ;u = 

[007 1 ] ±IB^«M;l^lr|^Lr. 

Um^^m^> ZttfT-Z&o Lfctfot, BiFfBfiftS^J 
(d) ^»{bl»±«| (e) ^f<fl4. mJfB1SiSiS B B a t4xf U 
^-Qf-tl/70ftl§)* (a2) , fiUSB^gSBJt tK'J 
X^U> (a 3 ) gEfcttSIHBEISttffiSJS^yx^u^ 
(a4) t&^frtlfr K^-f KLt77$- /\*-^ 

^ *f*« L . C *t C, v X ^ — / < =f- 1 » y CDJ5)t» «t $ ;§ 
i4;S»-r-SCl < >:A< s C^i^fifBI^S^j (d) ^ggftRSit 

At (e) aif©is-ft»*5R$sjaB*nii-cff5«jS^6 

»*Ll>. *tlIB-7X^-/^-v^«X>$lfi£i: LTI4. RSfi^J 

(d) 05ig^. 1$ (d) j£#«tMsa (a 2 ) ilE»*fcl4 
fflfB (a 3) /S«-<t(D^f+fict3|- 1 5ft^, (d) 
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/SflJ^tfO. 1 ~2li%> Sf^L<(*0. 5-1. 5 
Ii%0)eitfff$LL\ o £f =% SHblftltSlJ (e) CDii 
^14. K^<tl»JhSlJ (e) tSUIB (a 4) j£»<hCD£ft 

a^irtSft^i^itKih^j ( e ) <Dmawd3^3-i oi 

LLn 0 VX*— /W^rfclcfittSiiilSe (d) mftte&Zf 
(e) j*#©tt¥A<J:iSa>iEH£&Bi-r*fc. Cftt, 
(d) &tot5&Xf (e) fiK^O^K^ftlCfcy. Iftfitt 

[0 0 7 2] *.%W0>&&m&m7 4 )\sL>[&* ± 

&<D£5\-LT§k&Ztltz*?ls>%kffim (A) tTK'J 
^ntfU>S«» (B) iifU>M (C) 

fig. <5iJ^lSx^u>^^gg (a) /x^U>mts}fiB 

(O tfu>£tta (b) 

(C) /I^UVJ^Bg (A) <D:iSlf<*fr£>fc$JI£:7 

«l=«Btt«i:<, tttflL ^-rttA^-C?t,«^^^L. 
flL fllEIB#K#-efcJ:L*. (ftft*. «HB*SE#*<»* 
L<. f*l=^a-:?7-raB*-ttffi#*<H£Ll\. 

[oo 7 3] rnxmaffLMt lti*. TP-if&r^mtz 
*», itriSflDx^u^jRttn (a) , ?K'j^peu^s» 

f?§ (B) fcii/if (c) 
9 0~2 1 0 0 CCOfffcB;SSTrtorlftbL, tt*>ictfr£P 

^7VW*!flE (mmHoOG) =29 X f~ 
[O O 7 7 ] «*fi]fiE#«*/«*fi]S#'»*a)ifc3S< 
O. 9*i»-CI47^;UAa>*v htt*<B<fc4fc-**ijb< 
fc5U 1. 5£Sg*.-5<b. VU-MttgcD/^l/XA* 
S< fc-5fc-?-*i;!><fc-5o /n*^H*)EA<i. 5kg 

$^t>7 -f ;u Al=B# A ^ti<±C& & „ 
[0 0 7 8] ffifE^a.— ^9 — RI$:2Nff#ffl9l=&lt 
SS#;S££ LTIi. ?S;S (2 0°C) ^Buie*" 'J ?p 
tfU>?M»IJi (B) (Tl °C) lilTCDiSSST'nl 



SHb££f£< W^.-5ci:A<r'#, -€-*T.A<SBJ1t. 3I#14 
(DJf^li, 5 0°CJJTF, $?£L<I*3 0°CJilTa>Sg(£> 

[0074] me##ffij*«*i=«fcy»&;hfc*5i#£* 

S#fS*2~5<S. !lff L< I4 2. 5-4. 5fSl=— |ft 

WSLfcy. ±rv M4*<T+#fcfcof=y-r*fflAj!i< 
fcy. *f=5{$cfcy^^L^i. I#ttA<ISTL> 5£gJri 
L < I* 7 ■< IV AI=S# C -5 tSttitffc -5 03 Tf . 

[0 0 7 5] *36lili<©#*Ll*l8«T?fc5*i — — 

***DS&U 0iJ*.f4\ S#p— mucosas ^^-fb* 1* -5 
C tiz J: y 7 ;UA(7D§I5!7J|S], -r**3%**fiII=E# 

*lRllciiE#S-t*S 0 coiB. (K^riRliE#{S9/«^I^S 
#^ip(Dtb$0. 9-1. 5, »SL<li1. 1-1. 

UlW^ 7—i>$iW.vmt>LXS. : F£L<l£l. 5-7 k 
BG> «fc lJff$L< 142-5 k sGCDmmtf -set A< 
M*Ll^„ /\^;Urt)± (mmH20G) 

— (kgG) tomizlt^ (I) <DMffA<?*«E 

[0 0 7 6] 

S^ffi (k g G) + 2 0 ( I ) 

T. HtlIBE#;gJgl4. j®^2 0°CJil±. A^OT1 <fe y ft, 
1 0°C«L^aJtJUT. a£L<li1 00°CJil±. fi s ~3 T 
1 <fcy^2 0 0 C<5L>;aSiy.T(D;aJtfGHA<$f5Strfey. 
s^6*j|zl4l 0 0-1 3 0°C. L < 14 1 O O - 1 2 
0°CT'fei)C:<!:A<W*Ll^ ^ffc\ CC^f5B#IS 
tit. mWm. 7 ^JUA©JR«SJSA*<**t JSC *t £tf> . 

Stf^CtA^f^L < . IS40- 1 0 0°C. *f*L 
<I440~70°C, «fcy»^L<li4 0~6 0°C<7)|oia 

[0 0 7 9] *jfcS8©»*LlM»»-ef*, ±jgELfcJ:5 
l=. HtJfE^i-^7-|5]B#-flll5i#5QSII=I^L. 
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a. — ^<Dg©S^14A<^ < ft-SI4*fr y j&v '(£;gJlK$g14A< 

JS4- yfiL\»$tt. fPiUJf CHSffl£*i6#'J t°U> 
£Wfit (B) <D±j*fl"CfcS. ifMEJSfttt^n t"U>- 
af-tl/7<>7>^*!^ (bi) , fe-i>lM4#J 

(b2) 4^»=F+»0)fc«)l=SI#Blti:fty. 7-r;U 

< ft^o 

[0 0 8 0] ftfc\ *S63§-i?i*. Sijia^H#^H7^;u 
[oo8i] *&w<D&&m&m7 << )i>-u<D±ftm.Mz 

OUT 14, f#C:Pl££*l-&t,a>T-f4ft < , tt-g&$K7>3 

5~50(/ mf§j£, i?£ L<I4 5~30// mflg. $ «=> 
l=» * L < I* 8 ~ 2 5 v mggtS^C LIK 

7-c;UA<Dfflitl=l±^:jli:ft-5fc-€-^A<&S, 
IW5(imJ: y/Js* U,!:, 7 < ;UACDK05§i$ A<ft < 
ft y v 9 1= ft y ^ < -a^ffl 7-r;uAicji$ftL\j;-5i-ft 

[oo8 2] *tz. mmmm. mmmts&iftpffimom 
roa^ffl0ii37 .< ;uAo)!f$tt^aft^ftL^ffl-cisi:j* 

££ftftl4'4u. ^ftfr^. ffiS®)icDlI<^l4o. i~ 

1 0 U mSJt*<»* L < . «»«<B»*I40. 5-15 
£*#6g|flfrt>. ^'J7*nfb>iSI (B) fr»bft-S> 

<p?nm<r>m.Mt 1 ~ 2 o u mswiff* lu. 

+ IWJl/f£*W/l*iJB = ( 1 /1 . 5/0. 7/1. 5 
/I) ~ (1/2/3/2/1) <tft<i>J:5lC. ftjfBOT 

[oo8 3] Ju±©«t-5i=LTf#e>*ts*5e^a>asffl 

£11 7-<,»UAI4. ( 1 ) M^SJlOi^u^Jitfi! 
(A) ©iU^iLT, ^V^U** M*«£fflUT« 

jfts*ifciWEa[attffiSJt7Kyi^ix> (ai) 

U *mmG>±&LKt LT, gitt7Peu>-a-t 
U^-f >7>^AftS^{^ (bi) fc£lM4. # 

aft* 'j * u 7 -< >*& t l < i*^si4tk y * u ^ ^ > 
t m ftttTK u ^p e u > t ft « mtBffln*ijftfe ( b 




v-^g^L-C^^Zt. (2) }|fl(Dif U 

(c) <o±j««-c*4«riB*ii«ffi*aE7K'jx 

(ci) OSS (0. 910 — 0. 945g/c 

m 3) %ffim.wm<D3:T [s>mstm (a) a>±j&5j-Tat> 

•S>8UfSittltt<5SJS7Ky X^U> (ai) CD^Jt (0. 
8 80-0. 9 1 0 g/cm3) J:iJtt«x|=X< LT. 
Itm- : ?-u>> ; 'ft , tt. fftfr*., »f&t±£tt-^LTU.SC 
<h, fccfctf (3) 7<;uAfi6»B*a>-ttH#tit^. Wl= 

t? £ SfclfR tf) ICL (1. 5~7kgG) . frOg#g 
USftl^t^ (1 00-1 3 0°C) CtlCcfcoT. ffi 
SUti^tt t teim t— h ->— ;Ht £#-5 LTO§Z <t ft<t* 
©1fttltt4t(Dl?fc5 t 

[0 0 8 4] Lfc#ot, *MB^agffl^f7^bA 
14. filTI=i4'<««fc3ft«l14**-i-«t,<DT?fc*. "Tft 
t>*>. MXIA<1. 5%JMT. *f£L<l4l%)aTT 
fey. -7'PXfilA<1 3 0%)ii±. $?£L<I4 1 4 0%)il 

±T?fe-5<7)7!)<*f^LL^o y< ;uA(73^'rXfit7b< i . 5% 

^A^*'>ftL^„ 7-<;UACD-7'PXfiiAM 3 0%5S;H 

ft l J . ^Sg#KDi*ffi®A<ft < ft-S 0 ^fc. ;SJt 1 0 O 
°Crrfclt^^[S]fc c feu:«75(fi]<D^i|R^ipA<ft|z2 5% 
lil±T'3oy. 3 O°AlZl±T°fo&0)ti<bm LL^o 2 5%* 

$i^<0 77-r;uA©^»ttA^< , v^fg^ISBttft 
4. *f=. «*lRli3«fetf«*|pl(©5IHafl[j6«*l=2 k g 
/cmliLt-efcy. if^L<l*3 k g/cmiy±r'fc 

5i«aajb<ttTBa»*Tisist. as*t?(Da«ft 

S?*L<ft^„ 

[0 0 8 5] JbCSfc, *®BH±^->— ;HE* 1 k 
g/crr>2 G. >U;SJS9 0°Ct>«feL^V— ;UB#Fb1 1 8? 
"Ct— h->— ;HTf b^lStil 5mm©7-f;i/A^?| 
?SiSJtl OOmm/^-T'l 8 0 ^<73^(fi]|Zp)g| Lfc i 

SlIgiffitt^A^* 1 0 0g/1 5mmlii±. Sf * L < (4 
1 2 0g/1 5mmJa±^fci>(7?A^$LL>c !S*Jgtffi 
\K±t< 100g/1 5mm* y /J^ £ l^ifla". h U— 
^7 S^p°p(DJ1H v— < ft y , SiS3tiSS^®ttlr 

^y. asa©±*a«*<±*<&ft<ftofcyr«. * 
a=cf=y-r^o 

[0 0 8 6] *^B^ro^Sffl^Jl7-<;uAi4. 

[008 7] 
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;uA^!fe)ttfiS<Djii|Sl*TlB(D^)£-e?T^fco 

[0 0 8 8] ( 1 ) (MX) 
ASTM D 1 O 0 3l-^U.fc^;£T;li|^Lfco 

[008 9] (2) #;Rtt (ifQX) 
ASTM D 5 2 3l=!j^fc^;£T?flJ&£®33J:ime 

[O O 9 O] (3) f^llXi^* 

J IS Z1 703l:f ^.t, SS1 0 0°CCfcl+5i 

ilx$S £ ^ -< ;u A<D$St73 (fijfc «fc i;ti*(S] IC O l^T 

[009 1] (4) €l£!3j£ 

J I S K 6 7 7 2 IZi? C/c^&T*. ? ^ 

fc J: IK 81 * (r) I c -z> I » T ft *l ;Ui m L fc „ 
[0092] (5) #tf*>«fctf»tt* 
(*) BrttttTsffitttMS A B S 1 OOBjffl 

IV J I S 1 tK«frSffifflLt7^^A©**filfcJ: 

tflCOt^TliSISgiiJt 1 OOmm/^, £fcSlt£3M:: 
OtNTI*?l5RilJg5mm/»TiTofc„ 

[009 3] (6) iSSt— h->— ;H4 

Ipg1 5mmOT^«fcKi£*Y£12jyi&y . -?-0)«HJlP± 
t-hv-7-JffiUTv-;i,EAl kg/cm2 

G. ;l-;SS9 o°cfc«ti/->— ;ub#Pb1 1 #<£>3H*T? fc 

— h*>— )Hfc&. iSlitei^^ll35j$JSl 0 0mm/5) 
TM 8OS0)*lR|l=*|«Lfct#<D«I!t«ta* (g/1 
5mm) £;Il|SLf- 0 
[0094] ( 7 ) ;f lj 14 
ASTM D 1 8 9 4ICipCT, 7^;1/A?40°CI7 
— *— ^>*T'2 i?>^Lfca. 7^Jl,Ag 

[009 5] 3IS£#] 1 

c4)iv]jii=ffiffi-r«wBsi§^ (b2) <omm mziz 
(b2) t lt, mk&tf'jjrisy-o (^mm 




(«0 « ^Ptfl/l/^fV-lftl&lt, Sb°p«: 
O^'^ UT2780, 7Dfb>tf$: 651 
M% s 1 : 3 5li%. : O. 8 6 

g/cnA j^iin -^^^ >^Fj§# : 5Mfi%, @J1 
<bS : 6%) fc s ISfttttfU fb> ( (ft) 
K^'J Sb d o€ : F 2 2 6 D> g)t : O. 9 1 g 

/crr>3) <h £ 3 0/7 O <DSffi:i±T?, : l£- U C<D;g-& 
«J1 O OSMSBI-ftU tb-f >17J h'O. 0 5lt 

[0 0 9 6] [^i— ;uAOS[ig] 
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